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c w iff m # co m m ] 
[ m >t m i ] 

t «e as x tr h -7tRi&*m&isit 1 f t* * o t » 

( 1 ) ft sa t foi x tr h-^fHW^s^^HjfiBTu^yvtJBSiftcjBffiRfflfcisi/^TaH 

L fc ffi ?g JtE }1f IS $J 1 0 0«±4iSl/, 

( 2 ) M s2 r u ^ > t w l as s 14 © js # m m <d p & < t *, 7 o^ttiouo^ffii'j 
i *r h-^^^^ Ko^a«*d^--rs!ii:*if«fc-r*, f ft & a s ai . 

[ M * IS 2 ] 10 
Bft4Tffltex£K-:7«itttf2«W±®ISa*7Wl/y:/$)- 7- lc & 3fc T % <D X* $> % 

, , If S i£ 1 ia §c © ^ :/ ^ F ft M ?S 0 
' [1*«3] 

i5 5 7b;l/f V^ftfX^?M7U;l/f >Cry j 143<fctfCry j 2T?&5, M*IM2ia 
MO)*-?* F ft « a 8c 91 » 
[ W * ?S 4 ] 

in; R SI as «l BS F*i 7* n -fe -v ~> >^*8lt5f ffiffTMi >^-f v - T? 3 x 20 
- ft <D 7° F ft « a 8; M . 
6 ] 

IB JU fr : 1 . E J!l * ^ : 2 $ ft It IB m S ^ : 3 O^t h*tE«07 5yBEJiJ*« 
"tr^r^ FT?**, 3 ia«0^7"^ FftM&flJo 

[ W * SI 7 ] 

HLA^ v X 1 1 53" 7" DRB5* 0 10K DRB4*010U DQA1* 0102-DQB1* 0602, DPA1* 0101-DPB1* 0501 
S tc t±DPAl*0101-DPBl*0201<9 ft <i*.10*ft^^?i:tSxtrh-y^$Cf > if # 
W 3 M © ^ :/ ^ F ft « « &- r¥J o 
[»3R3! 8 3 

SS5 7 1/;l/yv»?^X4 ; 7EII}7L';VyyCry j 1 43 =fc t>* h 7 + 7E *ft T V )V V > Cha 0 30 

iT-^?.wjRg2ia«E©^^ , ^Fft«^a^jo 
c w * ?a 9 3 

£ jfij # {§• : 4 , $ fc « BH 5>J S : 5 12 » <D T = / S? S2 ¥\ % ^ O ^ 7° F Tf & 3 > If * 

us 8 ia « « ^ f ft a a as #j . 

[ 0 0 0 1 ] 

* js mi « » tu^* — jsuateW-rs^T*^ Fftatstt ssa^ixii f - 7° 7° ^ f 

t II t 5 „ 

[ W * S * ] 40 

[ 0 0 0 2 ] 

7 U ;U * — £ * fi , I£!ffl«jS(hypersensitivity)ftaEJfi* f * fc> , I gEiri {* * fl- L 

* is - *s a y * ft if T* % « o 7E » ffi tt x IB ©tt*«aJ&T?fct>, a S T* (i 

, JftlO%0A£#*4 : ?Ef&!ffifcSb«>SftTt/'>S#, ft*, =t <D R ±i in © - 3fi t ft E r> 

?e » ffi t± , ^oa^ftjb^^ci:^ re © «> * , * * , <l^>*, oioof,^i 
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[ 0 0 0 3 ] 

I 7 u ;b * - S )S co ift .ft fc ffl *■ 3 flf 36 fi . 7 ;i/ 3? - 35? <£ co ?fi (BiieattSftoTH 
E T * 4 o Si & , 7U;uy>WftWft&£j£fc*tf*M»!<J!>EJS, ic , T «B MS £ J: S 7 

u ;i/ * - r js itiiJ « o * * — x i* to ft? m fc ft *s $ r e. n t v ?> „ 7 u- ;u y > * •& t? n * k 

flRfctt^SftJffiKJiSOlfflifoW:, ^32->X-r Acoirt^ffi^iflflJia^'te^-r 4o B ffil IIS , v * n 
7 7->\ fe<t tf 8Jtt«0IJ8*«tyffiraffl^«lliafcl:, 34 * fix li £ 1R D & tnCJS^r^-F ( 
T INS MS x If F - 7° ^ 7° F ) * T «f n - ft L T M H C £ X 1 1 # -7- (t M'tiEAi'7XII 
) © a»te £tf/S «BT?Jgric£ftS #y -y 1* fciRSL, HI m 3? ill &c S 3H L , fiBURWCD 
4 T flflfla (ThfflflS) fcfr'iJStl^-r So HLA^ 5^X II# DQ*5<fctfDP» 

7-fre>&9, DR^^ £0 a iMi HLA-DRA N /? SB « HLA-DRBK -DRB3, -DRB43; Tz It -DRB5il {£ ^ 10 
lCctD3-K?tl, DQ#7-c0a$Hi, HLA-DQAK 0 m It HLA-DQBliSe 7 Ic <fc 0 3 — F £ n 
, DPy->7-cO a glteHLA-DPAK 0 & « HLA-DPBlil =F IC «t o T 3 — F $ ft X «/■> £> 0 HLA-DRA 
*f»<*-<?(OiifG?a:^<0»iCiie?*^*» fAM^^^F^rUXS-rs^^-y F « IS J3 
CO £ £ 1± % jj* L , tOWifi^ajJlLSft*. * <D *S ft , # -y 1- KS'p L T llfitJl >7< £ 

n * K ^ f i- f co m m it « co -r £ * co « & t m pi * n s « 

[ 0 0 0 4 ] 

HLA* ^ * 1 1 M « 14 © K JH ffi M £ T IB B U -fe 7* * (TCR) Srfl-LTSH-flfc^fc ThSl 14 * 
ffittftL. i^?cDt^ h*^f c 6 5 f St § i: i: t > Bmm*B 

m. m M ic to it 2 -£ , iittlft^litS. StiS*J»fcJ:oTgtt{fcSftfcTh«IBStt. 
-f h£-r^cOjg£^£ — XDffimlC £ -o T > y^-a-i'^VZ (IL-2) , -TV* — 7 20 
iD>y (IFN-y) , M & $8 ?E J8 7 0 (TNF-jS) fcjt^fc-rSThlifflBS, lL-4,1 
L-5, IL-6. IL-10, IL-13^r S §£-T S Th2ffl)ia, ffi 7) CO ■»*- 4 V f} > * ^ £fe f 3 ThOffl JJS , to 

sssns. 7U;^-osiatS5 i g Eft*oi*a, i l - 4 , 1 l - 1 3 <t o x 

fti Jfi « n * , I FN-ytcJ;oT«l{ifi)$n?)c f ft to "6 , Th \ UU^t \ g E<Di4% 
fli M L , ThZHDUatt^ntriEJarSotfiBrofiAfclSL, T h 1 IBtf i < ir T h 2 1 

»a # © < t? t \s A,* - co m w w a£ i; s 5 ^ * 3 1 1, ^ 2, 0 ^ rbe % Z U ;l/ ^ - * 

X^5>, 7 , d^? y7>i?>fe±tfD>f n H U xv*&tf^3iEtt^f.YX- ^ — ^ M Ui 30 
?n, E|l^ft7l/;I/4 r -RJfi^?lf gtSft%. cn^C^ltt^r-f I- ^ — lc fS 1/ 

[ 0 0 0 5 ] 

» © - o , 7'U;l/y>^>'^<i'«' : F«rfflVfc*J8f^l4life**a&*o W «S Ift tt x K ^ 
i*-et4flJ*ci:<O/ti*ja:VJ5»!fc*>fcSJSa«ift^fe0, - co ffi * W ?fe SS tc ifi t A- 
«=> "T\ ^^e.t e Lt — ^W^?fe^f£i:LTSg5HJ$nTt/^l/^C0A^ISttT'SS < > ^coif 
ftl i: b T > C co r& « ffi- fc fit ^ IU f|s ffl ( @ m co M m * T i- 7 -f 5 * '> — a y * * if ) co 40 
&t tt CO (J A^C, £l©ift»J**^5 UTSabttOJ^^-Cflsfflaff^^S^lC^uaT?** ^ 

[ 0 0 0 6 ] 

65. Cco^JS/7ffitfflo^P»nS7b;b^>»7-±cOTffl|]axlfF-7 > >lr^tJ^7 p ^ K »r 

ti , Biiaxi;h-y*ts6t\ a& s ^ a a, t- t t 1 « o , t x f m m <d & 

ffl m tt I g E Is -b 7" ^ - * ? D X U V ? T * a t V a 2 CO Iffi tl3 fc i , a#tfi§LTt 
7t7-f 5*f-4HOBiJflFffl!S«fei:5 4^1:*A6n4. * 6 fc » TSllliax^F-7 0 ^ 
^WdcS^TSi:, TifflKa^irtJilWfaWfc^fi'ittft anergy) SnSIf 

e>ftT<^£(La Salle JM, et al.: J. Exp. Med. 176: 177-186, 1992)„ C CO £ 5 & 31 tra 50 
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WffSOfeit*3©^7U/Vy>Fel d 1© ±g T mm x If F - -f it ^ ts * f F % m 
V>fcWiB{ls<0»WrlSK«<fT*>n, in vi troT* T IB M 7 ± V - ft SS » S n 9 CI ft $B £r * tl 
T 43 0 (Br i ner, T. J. et al.: Proc. Natl. Acad. Sci. USA, 90: 7608-7612, 1994), 
IS C <D^-?3- KSJi^fcWBf^OBtflsltRitffTtotlTl^ £ (Norman, P. S. et al. : Am. 

J. Respir. Crit. Care Med. 154: 1623-1628, 1996: Simons, F. E. et al.: Int. I mm 
unol. 8: 1937-1945, 1996) 0 il O J: 9 5:7 ^»?i<D±S T Ifiie h - 

tS'*-??- F *m^fcWLl&V?m&lZ TPeptide-based I mmunotherapyj ( ^ ~f *f- F ft 5g $ fcfc 
feSiMi^/f KSSffffiS) t"fiJnt^5 0 

[ 0 0 0 7 ] 

KftS«ffi£ffl^5Tfflfli5x^h-7^7f KOl^lVtLT, ( 10 

Positivity Index: ¥ & T $8 $3 ifc'J ft ft ft x ffi I H & ) *«*36 £ ft T lr> S (H BS& M£ 94/01 
560*§ ) 0 Sfe, ^7?- F^lf-T ytlLTSSIlttmiLA^rB ^-f^O^tRtt* 
£ — -T ^ ^ T» £> t <Dm^ft$> 3 (Wallrer, B. P. & Gefter M. L. : Allergy. 49: 302 
-308, 1994) c 
[ 0 0 0 8 ] 

rTSBflSxtfF-ySfc«T«aflaxtfh-7 p ^7'^r ; J tit. 7 >!*aWTl|fi 

8ax if f — 7. ito'ixt; h — ^*t^tr*iJH^^^- k *„ 

[^l^»ftLJ:5 itSIi] 20 
[ 0 0 0 9 ] 

[0010] 

7.3rtE%}±^7 U frfl/ IC It. Cry j KYasueda, H. et al.:j. Allergy Clin. Immuno 
1. 71:77-86, 1983)7& tfCry j 2(Taniai, M. et al. : FEBS Letter 239: 329-332, 1988; 30 
Sakaguchi, M. et al.:Allergy. 45: 309-312, 1990) ft & 3 ft , X 3r ft f» J!e H # CD 9 0 % 
fit ± tt Cry j It Cry j 2^n-?-*ni;:*t-r.S»i|fS#)&I g EJrCftcSr&^TfeO, £g 0 1 0% 
33©.Mtt> Cry j IX it Cry j 2<D if*. 6 — fS Ic £ W S W I g E#L#£rfc o T 3 
(Hashimoto, M. et al.:Clin. Exp. Allergy 25:848-852, 1995) c ffio T, * f£ D! ^ <=> fcfc 
, X^TEttffifcW-rS^^^K^aBaiiifcCryJ 1©#, tfWiCry J 2©&©T*fflfl'Sxtf 
F - r * ffl <^ fc «C «i x J»*O9 0%»cjt*bT+»Ja:WJ8»tttt»8^T?*a^t#*, Cr 
yj 1©» T MflSx tf F - ^RtfCry j 2© T ffl M x fcf F - f * ft - # =S- ft fc # tr # fi X tf F 
— 7*fls« Lfc. f LT, ^K^MxtfF-y^^^FAMnvitrolCfel/^T, ft?9ffi<S# 
<DT8HBS£:?S'l4{fcL, froMI^JR^OIgEffittfcEJSHt^ T ^ X % ffl ^ ft in vivotc 

fev^rt^^is^^sia-r^ct^^ttib, c<oifM^:am^?>, si^ixe i---/^ 40 

7 F #s X ^ ft ffi *l * lc *J "T & ^ 7 ^ K $6 £ * ffi »J LTt^lT^SC £ f ij ft L o 
[001 1 ] 

lt> *«««5lico%i»SHStT, x ^ ft sift ffi <D ffi #ij T* 14 . t S *1tmictt 
LTfctt#ffitt%«3!-*-S0!tf£^Cfca*6, t/+?E8)7L';l/f;/Cha o 1 <D T «Q BS x 
If F — 7" (!f$iH¥- 8-15352 7^) £ X ^ft ft) 7 ;l/ ^ > Cry j lOTMxlf h - 7 t Z m 
-ft? folcttts&nx. tf F -^*f^H L, SK^Iie h-r^^f Ktf, ^tx^nOT 

SCfcfcHlULfco C ft<Z> (DffiM%:%}filcM~3 % , z. <D <fc r> & ^ fi x tf F - 7° © 7* If -< > 
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[0012] 

^^©TisiBaxtfh-^'coasa^tLT, mm mm (s^&^&t) tc*3#* hla m 

•fu * 4 ?*mH\s, $ * H fc *3 l* S HLA^ :/n £ ^ 7<D tfJ^jBfi ffi l^HLAfc: fi^tSi 
£h— 7 p *ftS'*<8IR-r3«k3fc:E*-r*fc#fc, ftxvfh — ^4l«as^<RI — CD HLA 

3» Si i§ # £ B; * £ # 3 £ t £ W £ L ft 0 
[0013] 10 
[00 1 4 ] 

WTfc*SSW%X^?E», flEvttfc y+TEtftt «attO**, * ft ti * <D 7j ffi S 14 

©Ti/^yytjBSttoat o*fcis«nft^. witf, -r — & « it # m e» *p t * 

tlT^5ffi07U;l'f *. t4\ -7 $ 5 *r (Ambal,Amba2,Amba5,Am 

bt 5,Ambp5) , # ^ # (Dacg2) , *VA^ (Lo 1 pl.Lo 1 p2,L 
o 1 p 3 ) & if <D ¥ * ft $K /N>y^F (A 1 ng 1) , AM (Be t v l.Be t v 2 ) 
, -r^V^V-b^"- (J un s 1) ..xVfcfy (J unv 1) & if <£> *8 * 

, # v tj * © fia e: c fc.SE « l * * 2" 7UAy^fct*»«oa« js aunsn 20 
» 

[00 1 5 ] 

*««D»tfev^T. r^ixtr h-y^^f kj tit, mix % r ufi/fz/^^ e&*<d t 
a»axeh-7"tfts!im^^7'f f (Kig^:/7 t FX{4iiuc^7 , 7 4 -Fi: i t>^5) * st 

ittcISbt l^-T-tLfc^/f F^IOttSo £ ft . TSifflflaxtfh-y^-&ty^7 p 7 t 

f « * © rate , «rfcjc»ai?n*xv;h-^eRffi)^^u;sniiint*igE^«-esfei6fc:, *rt 

^Ixtf F^^^cDiaJ^^^"^ Kt^KSn^cot-, flg S'J <D f/C K ^ 7" t<- F£r 

m*%if % m k> it § t. j: i^tf, 7>fy , ;-ik:«sh«i*?»«*f7'^ 30 

VBOBSE5<J?8 5 7;H r ->'^'fv-sr:liiJi'y^^7-%I^5ct]!jiT?t5„ 
[0016] 

#5? 0J! <D ^fix F — -f-r\ F -r-tf -f > tc Ol> X^IES)7b^y>Cry j 1*5 <t 
tfCry j 2*Wi:tT8iWt«. 
[0017] 

x ^ re m m. m m * m no. u > m j* * c ry j 1 £ ft « cry j 21? *j » l , i» # c" t © t« bs -5 

-O^ftS-TSo Cry j 1 (ffl IS & ^ 94/0 1560^ ) g ft (i Cry j 2 (Komiyama, N. et al.: 
Biochem. Biophys. Res. Commun. 201: 1201, 1994) <D ^ — %t ffi il * M — T Z> 1 5 7" 5 S 

m m m v> * - >* - ^ v v > 9 ^ -f * f t* a % *p 5 ® & u ft im m ^ >c > * $i » -r 3 c 1 1 

0 , Cry j 1 $ ft tt Cry j 2# ? ± 7J- TSffl M X F - f t b T 3g W. S tX 5 7 5 S & BB ?ij * 40 
[0018] 

* t , cn?.fni^7f f t m -r s hla * 5 7. 1 1 » 7- % ^ ^ if ^ y -r 5 « 

[0019] 

CFOI^, HLA^ =y X 11^7 © JIG l^ffi ^ (4 . DR. DQ& DP# ? £ 1" £ C t £n 

tffflg! £ nr ^ S mfl&l'zfeS: L T 5 o (O Tc Hb , Cry j l$ft(4Cry j 2Cfi)g^rf 
Ktfif0il£?M*©JaJB«^#?-e«^Sft*©;fr, DR. DQ, Sft«DP^?% 

ft'LTKS^yf FWIfi^StT'^-^ft TSffl IJS (4 . Th 1 S ft t4 Th2ffl Ifi <0 if *> 6 ^ ft L ^ t 
^ffl|6ltea&S03^*JB1tf5fc«tilr. bfeTIOlfla^a — >*fflt^T»t3£-r4 (8 3 . 4 ) 0 50 
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[ 0 0 2 0 ] 

B3, 4frS, ffim^73- KO*!l»aOThl, Th2£ It ti ThO^x &0 # ft f± lOi tf F - 
7\ #SOILA»?Ofi*^btT«agfnT^4^Ci:fl(W5*T?»4, T ft to S , 

m im m x tr> - 7° ft « fr o ^ 7° ^ f ? & n tf * T*Bfla*!M» , rsc£* , T**5fc«K *t 

[ 0 0 2 1 ] 

III tf F -7°^7"?- > <D tc V> (D 7 * F^ISt (1) SflS 

gj§?& (HIB4>Mffi94/01560#) © ft ^ ffi # t ^ 7" ^ F * 3 £ T 5 ( ffi b S £ fi £ Wi « 3§ 
1 0 0 J-X±© t> 3 ) , C 2 ) tb^*a©»VHLA^ II» : ?«ttJRai^» ; ? 10 
HT^S^rf F41Sti, (3) ISfifgSCfeS OM^ft^l^, W S» 14 £ ± #?■ 

& 3 *ft H (0 7 1^ - * « CO HLA a7"d /(OflT^fT*^, O * © * # jR H # JS "T 
[ 0 0 2 2 ] 

HLA f\ 7°n 5 yf 7*©DPB1*0501 Sfltt4t. * 3 7 U ^ 4 J — & JS T 5 B * A JS 
mtfC<D HLA ^7n?^7 P ^liSt'Ife^n> C <D HLA ^ 7" P * -l" 7" £Q 35 14 CD T Sffl f]S 20 
x If h-?**SlRl,fci:-r*„ -*C 3 LTl«Lfc^7f F fi Jb 7 * U *ATfiU7U 
^l/* — «JSOJS*K:^r»ttH:«4:A,if»i«fSna^o 41f»6, CCD HLA >\~7 n £^7° 
li B # A»S -<?<D il 39. 0% t 3t1S tc i* V> , jfc 7 ^ U * T <D ft A JK 13 T* 1. 3 % 

„ «A*aT0.8%t*HriCfi^3^6T***o it7^'JAA*6 HLA-DP J*) JR 14 CO T «B US 

x tr h-7°^5i^-r?.^:e> dpbto4oi Ub7 * y a ; e a 30. 2%, iah.i%> e # a ; 

4.8%) l^lRt^tffeS. SxKaSpiJ-^^DR, DQ. DPt ^5 J: 5 fcRft 5 

[ 0 0 2 3 ] 

coir, 3l)g•r^^xt^^•-7°g|5^fi^c->x7 : •-r^5ls^^•^t^Tv^^:v^c^:^^^fsn/^ 30 
*ifc»ft»cti, 20 a, 30 e 0^7°^ F«#fc <fc 9 , -> x v^-r tr f - ywmm, 

[ 0 0 2 4 ] 

KT. iaxt!F— 7 P f ? ifl'>'C0fli*<5I|^^'ro HI i: B 2 UftCry j 1 t Cry j 2 

<0«M*B»*fil^S t , Cry j lfc feltSTlBJjax F - 7° <D K H M & « , 7° F * 
*§43#<D 7 5 y ^#^ 211-225 ( W T p2 1 1-225 t g ^ S ) (^3?^^ DPA1*0101 - DPB1 
*0501) 4^ — ^ 7°^ F S^t22Spl06-120 (JfiJ^^ ? DRB5*0101) 2# IT*$lo 40 
t©2f (i^ixtf h-7^7f Ktf StSttf ^7f Fi Ltl^T'tSo * /t , Cry 
j 2fc«t3-S«BSIg»«» ^ 7°^ F #^ 14#p66-80 (*6)*5>? DRB5*0101) i:38Spl86 
-200 (DRB4*0101) WW < RI « fc *l M ^ 7* ^ Ft UT315ET*^ ^>„ Cry j 2<D^f^ Ki§ 
38S CO hu ffilt § ^ 7*f- F S#37Spl81-195(± , « S Jg Jt SS( * s 280 & & # ffij ^ # ? W D 
PA1*0101 - DPBr0201T*& t> , 38# <D ?6j Sfc # ? i:(±S=5:^o ^7 p 9 L F37#pl81-195«^7 B 
=9- K #^38#pl86-200t 105-1 S ^- - )% — -5 >y 7° b T 0 , 38S O b5 t 37# <D 45S S it JjD 
b , HLA-DP^> 7-ffi)^1ftc0^7°^ LtIKT't5o ilftlT'I^ ttf f;^7f Fc04> 
IC It DQ#6J 35 14 tn.^^. 7°^- F tt b * V 0 Cry j l©^ 7°^ h'ff 4# pl6-30ti DQA1 

*0102-DQBr0602WJfiJ^i^? T* ■« W, XtfF-7'cOi4'ifefCv'Xxl'>?5iffi* s #*tl-5)/c 
i6^ST#^:V^o Cry j 2CO ^ 7° ^ F # # 69— 70# K K S f ^ p34 1-360& DQA1* 0 102-DQB1* 50 
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0602 T-minZ tl% * K "I? * * # , cnfe70f<D^^f K©>f ttti/^f'fVtf^* 
ftt^«. bfrb, -> X t- -Y ^ £ £ l>69# CD'-S 7°?- F CD 2* T* t> TfflBS^r fit*, {t "T S C 
h^T'f 5f;ft, 128cJSCD&, HP 15 p344-355 ( I SLKLTSGK I AS) *jiaiT?^4 0 £ ft , Cry 
j 1®^:/^ K»^22#pl06-120til07SH£->;*T--f Timffi 4» a — V£ ^ffl 

bftTfflflSx£F-:7©:37EW©tt£fc£oT«ffi&ffiftE9Jttpl09-117 (FIKRVSNVI 
) ( SB ?*J -§ : 4) © 9£t S X s & 3 „ "T pl06-107# B CO Pro-CysSi B * l& £ b T & 

[ 0 0 2 5 ] 

14©56JS**flfct)J&*n» ifOJ;9f/D-frx?n> * if © «fc 3 tc HLA^7^H^?t 10 
^ 3 (± * ft* tc * ft? & © £ £ T- 3 o I!Et'ti, c©«*ift«ffl©f» 

T-iaJB©«Wfc*7-7*5':yBtffl8^LT^3 Rritti'fflai* tiT^« (MM, 
52^^(1995)25:75) „ 
[ 0 0 2 6 ] 

^Ofr© HLA* -7 X 112 -T ^fc IW IT fi, KJE^^^- K<0HLA*S-&tfe7 > 5 /Mtf- — 7 

LA ? ^ X 1 1 2 -Y 7" ic ~z> ^ T & — & CO r£ M'J * fti ft f ^ 7° ^ F T? & ft fcf & 0 CO m CO fn Jg ^ 

FA^^T t § (Rammensee,- H.-G.et al. I mmu no genet i cs. (1995) 41:178-228) „ 
COftfc > 4a B-^^^- K*o4tf ftfHWinc, «f ft fc 2 ft « x tf F - 7° » {it * "T & "J 

m it tf & % o cn*»»*fcft,-tajii^^^*F^t»cjitsffi^iBflartT?«wsn««t5fc 20 

ffijij fci: zK 1£ 7" 5 y K-Arg-Argi; ft t± Lys-LysT & 3 ft & , X tf h - T^t^-fr^T^F© 

iC Arg-ArgS ft ii Lys-Lys^ M *P b , ^(C$S<xtf h - ^ffiJIJ it Arg-Arg^ ft ti Lys-Ly 
sfc 81 ^ T » * tt T 5 y tt E5U # ffi B T * «fc 3 £ E n T * . 
[ 0 0 2 7 ] 

d CO A (* ff'J CO JrC ffi 1 7° ^ F CO E 3*J CO j£ S M L T (i , taJR^^^KOISlk: Arg-Arg£ /T 
ft £ ■£ ft CO , 0#ttfflafi.Sii'*^i:%iL6n«fl < , Cry j 2© ^ 7° ^ F # 5# 14S (H 
2) l:lLTli, C ©*-<7°?- KCtt^fc Arg^Jg^TS i: , 73# <0 TyrsfctSg— 7 > * — i ft 
0 , WAP b ft Arg£g£ tf DRB5*0101©^7° F IS £ * — 7 <D9S B O 7 $ 7 IS t ?i -5 

r7>A-t55njitt*£5o ^ © ^ m , $t ft a x tf f - f t b x mm.-$ ft % pj fi£ 14 tf ; 30 

& 3 „ C © ft i6 , C co E 5>J « £ S x: F - 7 s ^ 7" ^ F <D A ^ ffi il t % <D tfi M * b 0> 0 
[ 0 0 2 8 ] 

C co ^ ic LT»6nft^8i F -7" -^7°^ EWS§ : 1 tito C © ^ £ x. 

tf F — 7° CO JfU ^ T- fi , DRB4*010K DRB5*010K DPA1* 0101-DPB1* 020K DPA 1 * 0 1 01 -DPB 1* 
050U DQAl*0102-DQBr0602T & o Sg 1 1 IhI 11 Rl ffl ® M & fn M & IS lc *3 V> T F3 * A iU Hi t 
43 it ^ C ft £ CO ilfc #ft» $ n T (Tsuji, K. et al. HLA 1991 vol. 1 (1992 

) Oxford University Press) D DRB4* OlOHi 0. 29K DRB5* OlOHi 0. 056 ( DRB5* 0102 It 0. 07 
0) » DPB1* 0201 1± 0. 208, DPB 1* 0501 1£ 0. 399, DQB1* 0602U 0. 053 ( DQB 1* 0601 It 0. 204) t 
W H-S ^ ft T i> o d CO Jal^-Mffi ^ stW-T & £ DRB4*0101 = 0. 50, DRB5* 0101=0. 1 1 (DR 

B5*0102=0. 14) , DPB1*0201 = 0. 37, DPB 1 * 050 1 = 0. 64 (Hori et a 1 . CO (K m V It 0. 79) , DQB 40 
1*0602 = 0.10 (DQB1*0601=0. 37) tjH^tlSo DRB5* 0101 1 DQB1* 0602tC t± ilJi ffi ^ T M if 

-T S fz 46 TcO — t * S i6 , DRB5*0101COf*tffigfflf£ &„ Fl * A ^4 (H DPB 1* 0201 
t DPB1*0501CO Wi $ -T f(D-^m S ?t » l',-»5MSt5i*(iO. 85fcJHI?n5. * ft ^ DRB 
4*0101 i DRB5*0101OPfl * * ft » * ^ J9f ^ 3 fit * tt 0. 56 t ft ^ ft 3 . C £0 fit *^ 6 , 

e n & ^ ■ i o^ixif f — t* f- f -fir * ft 5 Tffl m x tf h — r* — «mw±K«T 

ffSJB*»4fefe«J; J C-90%i:a«[*>6n*o b b * # 6 , il ft 6 cOHLA-2 -Y 7°^: iSMt * 

s # t fc^tfc Tffl ua m v c ft e» co & * # -y- ■psiiflmifliffisshTfccnf.oxi; f - 

F*8ga-P# STMIJS F U * H 3 3^ ti ?F lyiT? » « o £ft, Tffl 

ua co m 58 * 3i ^ *a d -r ft * co x tf f — 7° m ft * ai t? & % c 2@i pa ix ± ^ ^ t- & & rj ftg tt # 

fe§) ftfe, cco^SxtfF— 7°^7°^FcoW^*(iT^^i:#^6ft§o ^-I^tc(ii7* 50 
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[ 0 0 2 9 ] 

h-^^7f K^ff'OtSCKT'f 5. ffl^ff, Cry j l©p213-225, pl08-120, C 
ry j 2©pl82-200, p79-98. Cry j l©p80-95. Cry j 1 © p66-80$r £ © MM lc ~Z> & ^ It & M 
x Vf F - Zf^-f^- F (E5>J# 5# : 2), 651>H, Cry j l©p213-225, pl08-120. Cry j 2 
©pl82-200, p79-98. Cry j l©p67-95, Cry j 2©p238-251, p66-80^ C <D M tc O & </•> fc 

* L fc X * f» Se &> m 2 l«£fl©*fl|]fiiy>'><i$*!M»Ls £ $ I gEJa ft t S j£ b * ^ 
[ 0 0 3 0 ] 

t ae jb © ?s e * w is r * * t ^ a x li h - ^ ^ y ^ k fc a ffl r.s k s ^ ^ ^ k as o 

ti«tap,nT^?sii : Ttfut!!i'T't5o «*.{&?, * u m © a x tr f - 
r^r* : K*<z>ws©7'5ytt«:, i) ^mbrcT^y^tcK^-r^^jiT'. Asp Giu 

tc , Asn * Gin ic , Lys Arg ic , Phe £ Tyr ic , _ 1 1 e Leu Gly * Ala fc. 

Thr £ Ser (ClfiLftTt n y^7f K^^SL, T 38! B§ © *fl 58 8g s * S ^ «: U > * * 20 

Itt7 5/ if:i!*tt75/il4«*tt7 5yB?*4 Ala fc , Hi* 147 5/8? 
. ti * zklft 7 5 y » T? * * Ser ic fl J£ L , fc i: K i: Jt «*" S » coiaicltff 

*g», t ffl hs rs 14 it m m ) ft^inih-^/^Ffe, 

[ 0 0 3 1 ] 

Cry j 1 $5 Cry j 2 E& * CD K JSC ^ 7 F £> T tffi J3S li Th2 2: ThO © 14 

fe©***^ (03, 0 4) o iC5T\ BCC7 f^^tilBIJBItftSEte^WS-r* 
C£ic£oT^^i»fre>©lSlfc£r^B£-r3 0 IB)BttftJSE«rKtSS-fr*fe*fcti Thl #4 
ycDTfflHa^K^L^^ntf^:?)^:!/^*^ BCGjgffl L fc t: F CD T gffl j& ? D — > ©14»£ tfc 30 
ttt«t Thl i'^^OTlilfitf^^Ci^SffnT^S («S"F f§45[e! B #7 

— 836H, 199530 „ ft T CD $B ic «fc ft if , HLA-DR14(DRB1* 1405) J6) * 14 M 
l£S BCGa S6©84-100 7 5/iie?J (EEYL I LSARDVLAVVSK) % M H f S Thl D — > ft 

tC-V, B * A ©60% W± tfMf o T V^S HLA/\ 7°n £ T & 2> DPA1* 0101-DPB 
1*0501 WS514cDTfflflaxtrF-7°^SS?L (« * tf B 1 © Cry j 1 43#^7"?- F (p211- 
225) / KSHKVTVAFNQFGPN) , C © "5 7 f- F * DRB1* 1405 ftUl£l£©flg&B BCGa ®&©84-l 

oo TiitsxtfF-rio^^fc^ixtrh - EEYLILSARDVLAWSKRRMKVTVAFNQF 
GPNii, DRB 1*1405 © a 70 ? ^ 7^»0 X ^ S t fc 3 5 5: D S < * 5 

CHD±5ft^lie h-^^^f KSI^fttf, BCGa Silft*^^? F 
tiot Thl ©y>**^V, Iffc IL-12 ©S^^JHfS-e* So IL-12tiIL-4 £ ffi S 40 
3 ft ffl * n , T fiU M ic ii fc S ^ T ThSffl IM© Thl MD»ft%Sit 5 C i: < O k h 
*3 «t tf V> X © i^lj T* 531 6 ft T l^S (Manetti, R. , et al.: J. Exp. Med., 177. 1 199-120 
4. 1993; Wu. C. et al.: J. Immunol., 151, 1938-1949, 1993; Hsieh, C. , et al.: S 
cience, 260, 547-549, 1993) 0 ic , Manetti l<!3iMlTli^-7l/^yy©-0 

Der p 1 IHE^aW * T ^ n - V (il f Th2 <i*RSP*n*A^ IL-12 
If fi Thl Xtt ThO tfIiStl3t^ntt^o S6?T, Thl K « tl «f "3 T JIB AS x tf h 
-^fc7U;l/yvSJiStt©T|fflJBxi; F-^^ia*.^fe-li-ft^fixtf F-T^r^FSrffl 
l<^Ctia^T> Th2 ^*1±© T mmtf Thl Xtt ThO # f 7 s © T M M lc M & £ 

ft*E2:#aii#£ftSo 

[ 0 0 3 2 ] 50 



/ 



(9) 



JP 2005-126447 A 2005. 5. 19 



* |g m <0 Cry j 1 & Xf / X ti Cry J 2 CO Tffl JJS X tf F - 7° * '> ft < t - O $ tr ^ 7* f" K 

- &£. t CHI 3, 1 4 ) . v I L - 2 & £ B t» *t B9 $ lc It «! b T *g & ffi T T § 0 thfl 
M & ft JK & O 85 fct IL^^M^t" & t <D$Hg-(J. Allergy Clin. Immunol. 76: 188, 1985) 
tfSS. *SW©I^Ix tf F - -ff- F (± , SK^^f K«r«j*T 3£-Tffl}|3 

x ^ f - 7 0 ^ 7° f fc w -r 5 Tffl jb * n - > © * n n % rs tt *t b (hi o ) , ^ o m i 

gE*a<*£:Eft>bft^ (B98) » CtlBflgSa, *5gTO<D^ffixtfF-7°'-<7°9 L Ftf7'b 
^^WcttbTftaSlt^SrMb, 7U;U4 J -£*©'<:/*KytL&!ftffij¥JfcbT©*rffl1?fe 
ssttc-e**, * n m & m x tf f - 7°^ 7 0 Kaasg^WKffFSbsss ft .* it it 

#S?*J i: c #T?# * <Z> *s 3b flt fct , X « £} 7 b ;U f > fc ft -f * & 3 14 10 

[ 0 0 3 3 ] 

&J& §1^) , 8P, ISA. IS ft ft fc~ © IB <I ft 7J J* 

[ 0 0 3 4 ] 

ftfe, ^waisatfE^jafcfewsT' 5 j &<d 1 **is^tc <t zmma. iupacih^^ 
$i?,£mg;ic&r> Tfti mis n'ftSEit * (§£ft^s?^ c a 21s) 1 4 6 8 h s 1 . 1 # 

88) o 

[§?SH?!l 1 ] ' 20 

[ 0 0 3 5 ] 

Tffl 1)S ^ -Y > %m ^fz Cry j l&.t>*Cry j 2 £0 Tffl M X tf F - 7° <D 1^ ^ 

1 8* ©X^fEt&JSJS^SfiflSJiiiy X^?EI&7'U;l/y>-pfc5CryJ 12: fete Cry 

j 2T- $ij ffi l t , «-7 , u;i/y>€:Wpawu:ffi»-r*Taifla'5-i'^*.«#sijfct»itLfco 

[ 0 0 3 6 ] 

96-^x;b^«ig«7 p .i>-h±T^ t h t > cia gi l sxio 4 -m o i?i s Eia b«b 

B8tt> 2/iMtO^--^— v-ytTV^^^^F, 2 x 10 4 <® <D Tffl Ife! ^ Y > , 0. 2ml CD 15% ifil 
?f;§r ^£yRPMI-1640±g» T?2B Pt3Sl bs 0. 5 n CiCD [ 3 H] ^ = V > £ rgs 1m ik £ 5 t 1 8B* 

issi/fto no jjs * mm A-^x^-T-^7X7-< ;^-(ciiLfci, $ * >- ^ b - 

-> 3 > io 7 ;/ £ - T* [ 3 ' H]^-3S?>Offl)!Sl*jK0ii»fl*iH^Lfco 7° ^ F £ fill b fc 30 

^ <o [ 3 H]^ss>:/<Dii]jj!&rtiRt>a#©ffi*, ^7*^K*aiDbft«/-»wjs[ 3 e]f sf^o 

All 13 1*3% 0 T'fJ % £ t lc «fc o Tf 6 ft 3 fit ( M » » / S t imu 1 at ion Index) 

tf2&L±T°$> zm-szt . mi}QLrc<7i- K*t fits'*?**- Ft LTisa^nfetffiis-r*. 

[ 0 0 3 7 ] 

Cry j KDmtt* & & m ft US M f 5 Cry j 1#^ ± O Tffl JBx £ h - 7*{BS ffi fcl » ¥^9.8"P * 
0 ^<D8iEB&4<xe F -7*ifc< 15T-feo fc 0 flfi*. Cry j 2©S^»f 1^8.77* 5 , 
^CDSBBS(i2^Xtf F — 7°i& S 13T Sof;, Cry j lit , 3537 5 / g? , Cry j 2t± 379T S 
/»T«J«*n*?fc«>, 1007 5 y ttiSSfcfc 0 fefei ^2.3- 2.813^0 Tffl Sax F-7° 
35 ffi * s # T % Z. h K. ft 3 o 
[ 0 0 3 8 ] 40 

hla- ^7xn?i'7ii, g#c*t tssi, en^ftfe, gg s3i $ tx ^. Tffl iia x tf F 
-7°{i, hla-^ -5 x ii * ye: t ic sft § i fffl « n § „ z<Dtcbb, tfmm-? ztn 

W-^y^ K*jS*cTfc t x- -y 7Lft„ *«0ISS, Cry j K Cry j 2^ : f±T»tt, ».«#T? 
gg s8 « n » « x tf F - 7° f» fit » S ft r> X l^fc o 7l/;l/yy»-?±?tt. «Aia-?TTi 
AS x h — 7* t L T ffi SB S h S ^ SP (ft 18 M * h < ^ SPiSl 36* ^ ffi -T S o S fc , Tffl JH x 

¥ h-?c: ticTrnmommmtfig-ftztctb^ coiei--7vy7o*fii, ^«xtf 

F - 7°c0 x-tf-f > IC E (DiriM. ^ 7°^ F # L T j: V> CO ^ <D f"J ^ T t? ft o ^ il t? , 18 
* O !& m o ^ T x II ftitA' 2 t(± T' 5 ti^ OixJl^ F (C Ol/^ T ¥^ <D i iilS % 

sunt., c (Dmiozmm.m^-??- F^^tt-r ^.«^cDSij^r cauK^js) si>its:iKi 
-o r , x tf f - 7°cr i: cog{u^^^-r rmafi*g»j *»aibfc ( a is ^bbs! 94/01560^ 50 
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[ 0 0 3 9 ] 

g| 1 2 t^O^S^/ft. Cry j ltfe^Tli> ^7"f- K##43# (p2 1 1-225) 

«Sa»»^679T«Wtt*3%L, F##22#Ofg»tt578, F # ff 4# © IB 

ftli 373 i:iH^Tl^ &o Cry j 2 lc *5 V T f± ^ ^ 7° F # *f 14# £9 Jt & # 709T* @ IS fiS £ 5s 
L, F*^38#©g»#68(K ^ 7° F S *§ 48© ffi ft # 370 t ffi ^ T 1^3 • 7" f- K 

m& t L Tffflt & 73 ffiA^fe « tf, ,4', IJ1 ® © S i« ^ 7° FTffcSCry j l©No.22,' 

& % v^iNo. 43(D»^-et>72%ojg#i?b3^ajR*'aai*T*-r, pr © *j s& * a s 5 1 >" 

ttj^*«. c©»£. T«x tf F - 7°© JlSifc: fig£IB»©S5^t>©tf«fiii:fc:3 

■ L T ft 5* f 3 HLA * 5 X 1 1 » -T AHn] - & tl tf *j % * £ ± if £> C t It T* * it V . t <V ft *b 
, TttlflSx £ F -7°^7°^ F£4S77<T£HLA^^XII#^©*^7 p £l^:£t-3^S# ? &3o 
. 2 ] 

[ 0 0 4 0 ] 

Tffl sa * p - > © is ill -r s tub m x tf f - y =t- f © ra ^ 

18*OX*7E»ffiJfi*©*-eCry j llc*V>TK^Ifi«li»4S1-^^ F#^43# 
t22»*BWr*a*2 * [JBSB (WTPBt BSt ) * S#J (PJ) ] ^Cry j 2\ZtS^X 

m^mmmmm.*^-?'*-??- fs^m*, 38§, 48§", 69«%a!tt-*-3i£«3« epb, « 20 

# C (PC) , S,#R (PR) ] *l£l/Ctl60X*?Eli(SaiO*iiijy^«$Cry J 1 
gftfiCryj 2T'«aiTCry j 1 3: « Cry J 2* »» T £ TIB AS * a — > * #.£ L „ 4 
€ © *g © HLA- ^7XI]^-T^^«Tt^to 
'PB: A2/24 - B39/55 - Cw7/w3 - DRB1* 1501/0901 - DRB4*0101 - DRB5*0101, DQA1*0102/ 
0301 - DQBl*0602/0303 - DPA1* 0101/0101 - DPB 1 * 0501/020 1 , 

PJ : A24/- - B61/51 - C*3/- - DRB1* 1501/0802 - DRB5*0101, DQA1* 0102/0401 - DQB1*0 
602/0402 - DPA1*-/- - DPB1* 0501/0402, 

PC : A-2/2 - B54/51 - Cwl/-, DRB1*0405/1501 - DRB4*0101 - DRB5*0101 - DQAl*0301/0 
102 - DQB1*0401/0602 - DPA 1* 0202/0202 - DPB1* 0201/0501, 

PR: A-ll/- - B60/35 - Cw7/w3 - DRB1*0901/1501 - DRB4*0101 - DRB5*0101 - DQA1*030 30 
1/0102 - DQBT0303/0602 - DPA1*01/0202 - DPB1*0201/0201) „ 
[ 0 0 4 1 ] 

Cry j l«r1#aWfcK«-r*TIBfla^n — PBS * * fig ifii U > 6 It 35ffl M , PJ ( 

A « $ fg JfiL U >-H3**» 6ftl4ffl»«f Jt Lfco BiaiC» Cry j 2^r # 8 05 tc Rg I® f 3 Tffl AS * 

p-v^r, PBdj**fljifii u v^3**» e> w-aia*, pctfi**«iiii u v^e*j^6 ioa», prs 

**ffil(a U VMS* 1 17ffl*Sffi 3i L tz a c n 5. (O Tffll M 5 a — > It T CD3 + , CD4 + , CD8 
" , TCR a jS + , TCR y 5 " t? ^ /c 46 , 5fc ^ 7 ti HLA- ^ 7X l^?T'fei C t fij BJ1 L 
fco 96-* x;l/ 5 ^ a Jg« y U— h ±T V ^ F V-f yCffll L fc 5X 10 4 ffl CO g B * Bjiffl 
fja«, 2(tlliDt- A — 5<ytfV^^7 p 9 L F2!i:?>'2xi0 4 flaOTaa;}a^n — 0.2ml£D15% 
Jfil J# ^ ^ RPM I - 16401a t£ li& rf 1 ~C 2 B I6IL> 0. 5 /i C 1 <D [ 3 H] f- 5 'J > It m 1iQ '& S 6 tc 18 40 
H# [13 # a L ft o to US * ffllJS /\ - 7. ^ - T =? X "7 ;l/ £ - fc M » L fc % > % '{* ~> > ^ U 

- ~> a > * 7 > ^ - t? [ 3 hi f- % 'j > (o m m m o & h * m « l ^ „ c <o » a* -c , «■ T«n ss 

^p->©!ig!3!-r&Tffl)jSxfc! h-^?H£Lft, 
[ 0 0 4 2 ] 

^SiLfcCryj 1 * IS 11 T ^. Tffl Ifi ^ a — > O •+< T' 69 % (34/49) ti JtS * ^ tr ^ K 
*iJi^lcWLTJt51/;£^^^L, fit j£ ^ 7° F * m & T? * fc « PS « ^ * Cry j 2*mffi,T%T 
MM ? a - ><D Hp -V. 69% (40/58) tfi^TKB^rf KSHSffrfc, Cry j l^WPS 
tfHC gg^-r § Tffllfe ^ a — >lt , Kf §4, 13, 19, 22, 30, 31, 39, 43, 51, 66# 

, Cry j 2*«fS3iSfc:a8«T 5 TJffl ^ D - > t± , Kf§4, 8, 14, 17, 31, 37, 38 

, 48, 65, 66, 68, 69, 70S * M M L T ^tc 0 ^ ^ ^ 12 3 t |g| 4 {C g: t ib fc 0 50 
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[ n m m 3 ] 

[ 0 0 4 3 ] 

m e 7 m u ;i/ tc ct s hla ^ ^ x 1 1 #j a? # 7- <o m se 

*fflW2T?«ftLfeTfflM^P"->'<DiiSlJ6?SFJRfc, HLA-^XIlcO DR. DQ, * ft (i DP 
W LTtJH W lcKJS-r*¥*n->' fct {* * S jfin b T , Tf4fl IE <0 iff? 38 fS » * PH it f § £ £ 
£ cfc 0 , it ft 7 1 & b ^ ;l/ T <D HLA d> ^ X 1 1 f6| <fi 5> 7 1 * R ^ b tz 0 
[ 0 0 4 4 ] 

96- V x ;b ^ ^7 p m m 7 b — h ± T . V^f h v ^ >CS1I I /c2x 10 4 ili Ei3 3fe B JIB 

DSflU 2 11 MCD* — "5 i y tf y^X/f F\ 3 ft g/ml <D tri DR, DQ, $ « DP ^ n - >- 
{* (^2 h >/t-<( v *>V >ft«t') , 2x \0 4 m <D Till) IJS V n - > Sr , 0,2 ml © 15 % ifli fit 
% ^ t?RPMI-1640 iSS fflt «t» 7?2b3 BS]*5a b ^ 0. 5 p Ci<D [ 3 H] ^ ^ V > % W<)M'& f 1 8 H# 

ra « « b «: o iBirdisiiBHS^-^x^-^^^x7^;i/^-teffi»bfe». jft * 5/ v ^ u - 

> a > £ V > $ - 7* [ 3 H] 9- ^ *J > <D ffl AS l*J WL 0 3A # £ $ij ^ L fc 0 B**H5(i:*to £ 
<DEI#> S , Cry j 1 pi 06- 120, Cry j 2 p66-80. Cry j 2 p 1 86-200^ 7" ^ FOffijfi^?ti 
DR, Cry j 2 p341-355 ^ ^ ^ F <D Jfj) IE » 7 « DQ, Cry j 1 p211-225, Cry j 2 pl81- 195 
Of^5^7iiDPT$^.c^^t)^§ 0 ffi O T jND u — ><D Jfij AS ^7 O T fe H « ft$ 

[ ^ m 4 ] 

[ 0 0 4 5 ] 

HLA^ ^ X II#7- <0{IS * CO * 7° tc * ttl JtE # 7<^ ffi 

HLA^5XIIie?i TO I&] Sg-P # fcT«B B8 ^ n - > . DRtc ILta 

, M /? CO ^ A b v«i? X L-fflflS, DQ* fcttDPfcBB bT«. * ^ ^ DB b T 

[ 0 0 4 6 ] 

96-^ x;l/ ^ ^ n 7 h ± T v >f F ■? ^ ^> VCiSI l> /c 5X 10' 11 ^ ^ X L-ffljHa 

cOtuDR, DQ, * fc « DP* i> o — V txt*: h >/f ^ y + >V VttB) , 2 x 10 4 AS CO T 

SBIJa ^ o — V^rO. 2 ml015% Ifliri ^^^RPMI-1640igffi^^T2| : J Iffl iff g b. 0.5/iCicO[ 3 
H] ^ 5 ^ V * jS in l?6k: 18H* r£9 ISiLfto »B M % m m ^ - ^ X ^ - 7? ?ff 9 X "7 w ;l/ ^ - 

tcMiLfct, m <* > ^ u — 3 v -h 7 > ^ — *? [ 3 h] ^ ^ ^ > o an is is o 5& * * aw 

[ 0 0 4 7 ] 

TMIffl*n-V(01ijBjSS^«fi*n/£:«dU:^ M * » ? ffl S T # 4 o Cry j 1 pl06- 
120^^^ K*ffi>^R"r 4 J*l &DRB5* 010 K Cry j 1 p21 1-225^ ^ ^ H * /l^ "T 5 3E" 

5>7-J4DPAl*0101 - DPB1* 050K Cry j 2 p66-80^y^ F4ll*t tt DRB5*010 

K Cry j 2 pl81-195^ ^ F ffi ^ f 4 JSJ M ft 7 tt DPA1* 0101 - PDB1*020K Cry j 2 pi 
86-200^ y° ^ F^H/Tn-T 4^^^>7 1 ^DRB4 ,i£ 010K Cryj 2 p34 1 -355^ f * F II ^ T 4 
^iR^j v ^^DQAl*0102 - DQB1*0602T (12 6) « ffl^x If h - /fifffllc O^TOW 

*r «*tiH3Sa f a4lLE*fht^5o 

[ S JSS W 5 ] 

[ 0 0 4 8 ] 

7 U;l/4 r -0«ffit«Th2aBBaoBB-^tfffisesnTV^*o Sft<OW^EU^;l/t?J4, fitJgt 
TfflflSOThlS /£ttTh2«i)ia^O»{k3y, r$3£Ox If h -r^^f- K * fcttHLA-^ 

^ f t #y ?gsj « , Th2ffli ua * s s fa tc as « s n s * ^ i± x y ^ f ta ic & o x ^ m ») ^ 

» ft T * Hi fiB te # »S ^ o H flffi ff»J 2 7? ft St b /c TAB M t? u - 1/ % Tm IJS WKMT*xtfh-y 
F b , IL-2. IL-4, IFNyOjg^a^PJy^-r^C^tCcfc^TTh^^y^^^ 
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[ 0 0 4 9 ] 

24-">x;l/5^P««yu— h±TV-T hv-rv/^CMJILfclxiO 5 M <D g B & * B *01 f§ 
W, 2 ii M©x k? F - y^-f^- F . 5X 10 5 41 ©TfflHS * a - lml© 10% F ifli rf fclttr R 
PMI-1640Jg*i&4>T*24B#F E gig« Lft„ it <h TUB * it IB * * » *S » ± ?1t £ t# ft o ««±» 
4"©IL-2, IL-4, IFN y tt fff Hg <D EL I S A4^ -y F [IL-2CR&D ttS)] , IL-4 K->"x- 7 ^ 
X *t m ) . I FN y (^STvt'fSf^BiB) T?IISLft. 
[ 0 0 5 0 ] 

&TffiSS^ D — V<Di!£-r 5 IL-2, IL-4. IFNy 11:1 3 > 12 4 lc „ Cry j l^rSSli 
t" £T*fflflS^ a-yli, Th2iffl B§ 12, Thliiffl fl& 1 , ThOffl flg 16"? 0 , Th2#Thl <fc 0 *> 
^frofttf. Cry j 2^|giSe-r STffflHS? n — >• t± Th23ffl B§ AUO, Thl8Bfl&tf8, ThO*ffl«S^8 

, ftJft^J-^s Th* y^ttm.T % t . IS <D TftH a — > t£ J; TTh2s ThK ThO* ^ 7 

, Th2i t Ihli Ki *^ I ^ S ^ n T „ Ctlf.OSSti, Cry j lgftiiCryj 2*iJ»^ 
©T*fflBS©Th2. ThK S ft t± ThOSffl AS "\ © ft , » j£ © Tffl x tf F - ^ , W 5£ © }*D SC # 

?ofi*^b*-paassnTv^^c t**«iT^5. oso, thi jj& x t? f - :/ as 

ffi * * tr 7 F ti £ T . *S5ifi<0*fixt: h-^^^f h'<D*Mt4») 5 § C fci'WW 

L ft o 

[£fifeftl 6 ] 
[ 0 0 5 1 ] 

Cry j l&tfCry j 2# ? <f # £ "T S IgEtatfcx t! h - :/ ffi 3: 5£ L *S * , Cry j 1 

tiico- yim&*m&? z igEx tr f — & l * v> c t , cry j 2tc t* igESt^x e 

F - 7tf /> & < i: fe 4ir t I, C t ?. ^ J: f; A\ C ft ?> © IgEtfC-ftx \£ h — f 

iSL « , TIB JB x fcf h — ^gpffl t tt a ft « 6P fflT? * o ft o C © 551 H. £ t> £ »C , Cry j lRtf 
Cry j 2©T*fflflSx tf F - 7"gP{4© ? "6 , HTfcSt^yf K*lRl/fe. 
[ 0 0 5 2 ] 

@7«^/^Ka, b «: ^ ft ^ ft SI 1 © Cry j l<D^7*f KNo. 4 3 , 2 2 t»(5L> ^ 
/f K c lig|2 ©Cry j 2®No. 1 4 IcMlSL, d , e t± ^ ft ^ ft 0 2 CO Cry j 2©37-38&. 
tf 69-71 CD 7 5 / g?© — g|5fr £ & 3 £ © T ifc & o 
[ 0 0 5 3 ] 

2 o <D^f^ F t ai: btia-b<D ITIS L8 0 <9 3 o<D^7°^ K (c, d&Ife) 
y^Ato^f^fc^id^^/f F © IBfc Arg-ArgCOBE?iJ?r}f X bft^fixtf F — 

F 14 Tie© 6M£&S 0 
C. A. # 1 . a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-d-Arg-Arg-e 
C.A. # 2 . a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-e-Arg-Arg-d 
C. A. # 3 . a-Arg-Arg-b-Arg-Arg-d-Arg-Arg-c-Arg- Arg-e 
C. A. # 4 . a-Arg-Arg-b-Arg-Arg-d-Arg-Arg-e-Arg- Arg-c 
C. A. # 5 . a-Arg-Arg-b-Arg-Arg-e-Arg-Arg-c-Arg-Arg-d 
C. A. # 6 . a-Arg-Arg-b- Arg-Arg-e-Arg-Arg-d-Arg-Arg-c 

[ 0 0 5 4 ] 

^ffixt? h-zf^Zf?- ¥ <DK hi gESC {*te»-r*Si614 

^SS6 f >J6T«ft6iffl©^Sxtfh-7 p ^7 p ^F (C.A. # 1~#6) *0.2MfF^S«?K ( 
pH4.5) iC^mZ-e. 0. lml/^ x )l -C V 1 -? Is— F (7^B*ta^ttS) fc *. T 4°C T~ 
-RftSitBLft., fitJa»JBt*»*Lfta, ift?#rST-3lEl^r^ 29* © ^ 4=7EI»* # R « 
f Aiif (44j&«l|R) ^AD^-T. 37TC-e4^HBRj6* -&ft 0 Jfil » * f« * 1ft » iJfe S T? 3 El 8fc 
/3 -D-**v ^ F S/ ^ — -i? « ma k: F IgE*x (Pharmac iatt H ) 5: M rS T' — % R l& 2 ■& 
fto tffc ?$7&T:- 3 [5]?$fci$fft. 0. ImM 4-?f ^ ;U ^ U 7 i 'J ;V-/3 -D-^"5 ^ FfcT^/v-F/O 
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. 01 M U >m W.'$iW. (pH 7. 0) , 0. 1M NaCK ImM MgCl 2 . 0. 1 % NaN 3 . 0. 1 % BSA<D ®M 
®i&*1mz., 37 W 21%?$ -tffco 0. 1M D ~> WNaOH, pHlO. 3*g * C tl ic 1m tL T 

R^^^lh^^, '^^^TtT'dSft (Labsystems)T'M)t§aJS^PJS b fc 0 4 *S , & ^ S x tf 

# 5 * F->£ , --t?««XF urh7Vi:^v(tr7^1±H)*SJCS-a:fco 
[ 0 0 5 5 ] 

C OlSSx 29«f E F JfiiriHi , 6a«?Ixli h-^^^f F (C. A. # 1 ~ # 6 ) 

e.l*HJx aSbfctfilT^SCry j 1KB, M 3tt 5S g 1 , 000 JK ± 6* , 100«±*M4«, 10 
JW±**4«, 9JWTtf 5£T?*-pfc. h-y^y^ KlgGtt6a©n V-fe 

>t^7 l/;l/yvtC^LT 3.000W±*^Lft ( T *7 > * ft 1 12, Cry j 1 T 7 U- ;1/ ^ > t 
J4 230) . fitiOCt!!)^, ^fixlf h-^^^f KtiX^ffiffiffiSf 07l/^/yy«fS 
« I gEfn #J:IIKWK|g^ti:f, S . «■ x tT F - f <D m Wc Jffi ff It F I gEm {# <D S JS 
fc»«%-^A*V«lt^!pJU3Lfe ( H 8 ) o 

[ m m m 8 ] 

[ 0 0 5 6 3 

{cTWBSxkf F - :/ £ L T L T V» * £ 5 ic -3 ^ T * W L ft o 
[ 0 0 5 7 ] 

96-£x>l/5*nigf*:/U— F±T?v-f F v :> > C® 21 b ft 5 x 10 4 fl§ <D g ~d l±l * B 8B AS 
ft, 2X10" {IS CDTfflflS * n — , 0. 2ml <D 15% ifil rf $ t? RPMI-1640ig« ffli ^ T , triM £ 
b T 50 fi g/ml<D Cry j K 2 /* g/ml <D Cry j 2, ^ ft X fc? F - 7*^ :/ ^ F C. A. # 4 £ « fig f 

zm* <Dta f , ^ fc {±ae?fgja-eft s l fc lo/i. g/micD c a. # 4^mxtr h — y 
^r^K©^-rn*>i:«fc2i3ia«f«t, o. 5 ^ ci<o [ 3 H]^5s^>*isiin»se»ti6«Fia 

S b ft 0 mmzmm^-^x * -x* Ji ? -( -icMMLtz'&. « ft 5/ V ^ 1/ — -> 

3 > * -7 y £ - T? [ 3 H] ^ 5 > <D ffl j& PlW 9 jA ^ PJ m b ft „ ffi * * E9 9 ^ f » 
[ 0 0 5 8 ] 

Cry j 1 pl06-120?r iSH-r ^ Tiffiiaa ^ o — VPB8-3, Cry j 1 p211-225£rtglS£f £> T&111 US 
7P — >PB8-34, Cry j 2 p66-80£ W ~? % Tffl M t> D — >- PB4-22, Cry j 2 pl81-195^r 
mW,f Z> TJtffiflS ? p — >-PB14-5, Cry j 2 p 186-200£r l§ HE "T § TSffl AS ? D — > PB 1 4-34 ti ^ 
•rnfe^JM^7°^FtJ:<SJSLT^^ 0 - , ?Ixlf h-^^^? KOl^fe, fli >«r 
7°^ F £ l^«CO>7l Z -VlfflM 5 P - > rfmffil& ; g L T ^ S „ Cry j 2 p341-355?r IS M 

rsTiBia^n — >PBi4-i9fcBBur«, ^ixtr h - f^y^ f mak t ^ l t S3 v m 

[ 0 0 5 9 ] 

C^%«« 9 ] 

[ 0 0 6 0 ] 

^axtfh-r^r^Kfc«kSX4 : 7Ef»ffi*#*ffijlii , J>^fiROifflMj£;» 

4 » ^ k: tt > *«m'jy^»lc»8ijSS*ggStt5t ttf*ST?fe5, ^ ® x tf F - ~f 
■^7* F T- * m sSsl U > ^ U * *J * L % «J*)tSlr^S3K**iS3^fc:-P«.''TaaELfeo 

[ 0 0 6 1 ] 

X^?E»ffiJS«*fctt««A*3fe*ffilfliy 10% t F Jfil W*« trRPMI-1640JSS 

t jgflB b fe^s 96-^x;l/^HKtgS7 0 U' - Fc7)S- 1 i7x;b^2.5xl0 5 flS/200 /i He ^ 4 <fc 

9 t b feo E5>J* ^ : 1 <D ^fflx tf F - /^yf F , Cry j 1$ ftfcfcCry j 2©^f tl 
% . ^fix tf F - -f^-f=9- F A'? g*liSg? 0. 001—20 \i g/iK Cryj 1# 50 ji g/ml s Cryj 

2^ 2 m g/mlt * 5 «t 5 lc r% 1m b , 6BIH|JS«Ufeo 0. 5 ^ C i£0 [ 3 B]f 5 ->"y^^)jD Li? 
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e. \c i6i$ m m a l ft 0 «n bs * a lis ^ - ^ x # - t a ? x y * >v $ - ic m M l ft m , « # 

[ 0 0 6 2 ] 

ft„ SSI* £ ««*2«0>|5ffijfli U ft ( H 1 0 ) „ 

[ 0 0 6 3 ] 

^ffiifll'J > ^ ^ CO ii fg j£ (± 0. 1 /i g/ml (D ^ M X kf h — 7° 7° ^ F iffl $t T jg c 9 26 s 
S4ftfcJ±WI L T ±i 51 IS g li « Lft 0 C £0 IS % 5> , in vitroT? + # Tlffl AS * M fS* 
£-MT?>^ffiXkf F - 7°^ 7° ^ KwaSBlOfig/ilttlTftSiWUfiJhft. 
[ 0 0 6 4 ] 10 

17*©X^7E^ffiffi#^2«coaS#l±I3l?*ffilfll U 10 p g/ml<OS2?iJ#^ : 1 <0 

^«xtr K-p*a»L» tuii^js;^^ Lfto ma<o*« ifn u vxss-ptiT 

SB AS 5i§ (S fcfe fts SI SI S" ft & o ft„ 17*co*#T«S]eT'9.652cpmCO [ 3 H] f 5 V s > O 

*05i*^w**nfco straw aaix©*ffiifiu © [ 3 h]^ 5 y><oBio5i**ii: 

ftSL, iftffli#ftT<0*ffijfiiy >^£RC0 [ 3 H]*- = ^VCOIR 0 & & It £ ft $ ft (SI) T? 
«SZ L , l ;f> L ft „ TSDJiaxeF — 7*OP£©IStc«Sl>2W±;&IStt£#fc 

•T ft ft , RI«fcSI>2JW±*^7 p ^ Kt »LTJ8StJS«F#«SISftft4:**"rc b Ic t & 
t. 17%><Dmm<D<PZ*l3ft (76.5%) fc: * M JS » # # 6 h ft „ C <0 HI £ s X=PTE^3£ 
<S # fc ^ 7° K * }S # b ft Jg lc ti 76.5 % co J§ # lc T ^ 7° F ft }* <0 0J HI & & 
fciplliljns. 20 
[ 0 0 6 5 ] 

. Wt^T, ig#l£ Jtil U V^j^co £Bx tf F -7°-^7"^ F lc « JSShE^P 

r^rf-H^ffl^ft^^^-FftSEajffii^oasfcaffl-pffso^tfwsErsrsb, tBH 
[ ^ UK i o ] 

[ 0 0 6 6 ] 

T"i7X*ffl^ftx*?Et&7 , U/l/y>a-^lcJ:*ftaEJIS<o«ill 

»aat>*^T^fti/\ * c T- v 7 x * ffl ft W]Vvm%l*:i : T%; -o ft a X^l£»7l/;l/y> 
, Cry j 1 ft 0 300 /i g, CB6F1^ 7X (If, 5E) CO j£ T £ 5 B FrS T 2 IhIK -5- L ft 

0 3>hD-;l/tLtiilO PBS 4'STfi4 («K 5 EE) b ft . «6fc5Bftfc Cry j 

1 100 /i g Alum 7 'J =l 1/ F t # j& T lc R ^ L T ft & * ft & £ £ K 10 0 tc D 
> M 1® % # gft L , 3>hn — ;b»vr>X©U>^^KS|IDfla, Cry j 1 S4v>)X<D'J> 
^gj5fflB§# ^n^n CO fftmffiT' 7°-/!/ L ft„ 7" — ;b Lft U i^^^t Cryj 1 * 0, 50, 1 
50 fig/il fin A. £6te3BIHIi«*%fTfc^ ««±?t%«*LTfr*n* IL-2 * 38 JE 
L ft (Endogen ttS) 0 2£ito 3Vhn-;HT'65 PBS -=? f 
Xte Cryj 1 ziffitf 0, 50, 150 jig/ml i*l(lT5t«fe: IL-2 CO £ £ » ifi m tU L ft « 

- 73 . Cry j 1 tS # v r> X « C n 6 <0 3 V h a - ;l/ v «> X lc it ^ ^ AMc IL-2 CO ^ £ » ^ 40 

l 1 ] 
[ 0 0 6 7 ] 
CB6F1T ^XCOT^fflljaxtf h -7°<Dmi£ 

8® g$ C04SCB6F1 V> X T ^. ^ > F (Imject Alum: bfT'XttS) ittfcffl^^^Cry 
j 2 (rCry j 2) 1 0 \l gT 2iS H *5 * {c 3 03 ft JSE L ft ( ip) „ M ^ ^ & if Z lii RS \k \C ^ y X 3 
EfrSWfffiflSfcWRL — OfcSfcibfto 96^x;l/^U-h ( 7 r ;1/ 3 V tt « ) If x/l/t 
^L)»«HBa (5X10 6 ) ^ 15^S*^ & § 74M<OCry j 20*-/^-5 y Ifyy^^f K 
CO. 1 15 ^ M) CO ^ n^tl t « tc 0. 2mlcORPMIlgtti (10% FCS, 2mM L-^;l/#5>, 50U/ml 50 
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^ - i/ V y , 50/1 g/ml XfL/^^^^y) T'JgSLfto ft t L TPBS, 50 \l g/ml Cry 
j K 0.3 fig/ml rCry j 2<D f hf h t »t 8 H« t> tt W L ft o & * © 8* » f*!» *fr L 3 
»)x;l/ffllL, 37 °C, 5% CO 2 ^ fl= T T? 3 B R3 *S « b ft o « * © 6B? B3 0. 5 /a C i/ £ x ;b © [ 
3 H] 5 V Z/ T ^ ;l/ X -5 ft ?t ^ -fe ;U /\ - X * - ( Inoteck, ^ ;b h - ;b F V -V ^ > 
tt H ) T $] J]§ ft # ^ x 7 ^ ;1/ £ - ± t c M * b , «; « b ft « , ffift^yf l/-^> 3 y^^y 
£ - (TRI-CARB 4530. ^ y * - F ^ ^ ^ V ttffl) ^ t 3 H] -f 1 ^ V > © «0 US 1*J ffi 0 ii * ft 

m & l ft o 

[ 0 0 6 8 ] 

rCry j 2 T ft Jg b ft CB6F1 V ^ X ti Ja IS ^ & § rC ry j 2 tc ']$ ^ i£ 1ft * * b ft , t» *> 
-O07*?E»iS7l/;l/yy?85Cry j 1 fc: 14 1st Jfi *T\ £ © S tfffilH 1$ IS W K J£ 
& £ C £ ^ffilS 2 n ft o * b T , rCry j 2T ftffi b ft CB6F1 V X ti . S3 ^ ft 74ffifi © * 
- >S - ^ >y tf > V^-f* K0 5 5a2tC/T;tNo. 14^ 7?- F i: No. 48^7"^ F SB^&/S?f 
Hi ft ^ b ft o COCifre CB6F1 v X 45 ^ TNo. 14 No. 48© 7* F *V : fe g T Ml AS x tf 
F - y t b TJ/lEC Jf ;S fc: b T ^ 5 C i: *^ ft ft e t: F K & T fe No. 14 t No. 48© ^ 
FttiBTWfixt! h-^^^f KT?« 5il CB6F1 v X 14 X ^ !» ft ? * 

^ 7 * F ft «E « ffi £ ffi JB -T 5 ^ ^ * F © ^ Sft tt ft ffP ft5 -T * U?^ffla*f*»»lcft9 
55iWI2hfto 

[ H JK ffll 1 2 ] 

[ 0 0 6 9 ] 

JrCJ^^ y * F No. 14© 4 > tT ;JUc *5 # * ft j£ S 

1 8¥ 8 Hi©ffiCB6Fl (81*. HI) v ^7 X K> 'AiM^^yk lc mm bft3mg No. 14^ ^ 

*-K*s 50 IWWT?2IhI^T!9!-^ bfto WiHWfcbTtt^SB (200 ^1) 0 9=9.4)8**13 
«k: b ft 0 2lslHO^y^KJa^«5HSfc:-f>^x^F7;l/AClmject Alum) i: ig^r 
bftrCryj 2 (50 /a g/ E ) t? ^ T © V ^ X * & T ft S b ft «, ft ^5 1 ii I^J « ^& © ^ ^ X ^ 
6»W«DBaSraB»lbfto 96^ x;l/^ U - F ( 7 r )V ^ > ) 1 ^ x ;b tc » b W flD (5xi0 6 ) 
* rCry j 2 (3 ^ g/ml) £rt&C0.2ml©RPMl±^Jlfi (10% FCS, 2diM L-^;1/*S > n 50U/ml 
^-5/>J V, 50 /i g/ml XFU^FT-f^^) "e ig b ft o W ^ i: b TrCry j 2*f? i; 

^*fl=T"e«*bfto 3 h-* ^ ^ >tcct*Tiwiflai»i»o n ^ « , * j«g « 1 ^ hb n s n ft 

ffilc^ttfifofto ■fr-Yha-f^Mfri. » 88*^46 ft 3 ffl® ©^7"^ Kfi^SHO. 3, 1. 
3, 10/1 g/ml) IC O^T , in vitroTO. 3/i g/ml©Cry j 27«» Lfe t t <OigS±14ffl^ 

fto 

[ 0 0 7 0 ] 

CB6F1T ^ X ic T'i6No. 14^ ^ F * fit TS§ b T 43 < i: «i < rCry j 2 J; £ tfC *J tc 
»b, TfflKOftffiiS»tt^*fflftffl7kia^»k:J±^W*Cp<0.01)fcffllM (Ml 3 

'}> b fto c © c h ^ ^ v ^ x © ^ x ^ 45 1 ^ T No . 1 4-^ 7° ^- F t± x -^r 7£ T U ^ — tc 

[ m m mi 3 ] 

[ 0 0 7 1 ] 

ffi. Jgt ^ F No. 48© >T > H # tc is ^ 5 ft ffi JS S 

6Srffe ©#£ CB6F1 v lES 0 ^ mm b ft 3mg No. 48-^ ~7 =f- F * , 5 R Iffl P» ^ 2 

rnlffiTtft^Lfto WfiaW ^LTiifSl ( 200 fiD O * IB A * ?Jc ft M * fc: t» ^ L ft 0 ^ 
y^KS^fl¥&tfWISi!¥Oi*1»»tt*>«f8Ei:b, 20^^^^^ @tc7^ 
a > F (Imject Alum) i:^-&bftrCry j 2 (50 g) T ^ T © V ^ X ft Jg T ft Jft b ft 0 ft 
«Eiaiffl»fc#* © v «> x^ 6 WffllMftHH^ bfto Qe^x^yu-F (7r;bn>) i^x 
;l/ fc M b fl¥ «l AS (5X10 6 ) ftrCry j 2 (3/xg/ml) 9k lC 0. 2m 1 © RPM I J§ Jft (10% FCS, 2 
mM L-^;l/^ a V, 50U/ml^ x U > , 50 g/m 1 X F U 7° h v 5/ > ) T' ±u S b ft 0 * 4 m 
t b TrCry j 2* &$ftt^ffTT?S*Lfco 3 H-f- 5 ^ > fc: <fc % T «H US itf 5i © PI ^ fri 18 

«fi i o ic gun ft a^^^t fr o ft o 

[ 0 0 7 2 ] 
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CB6F1T y X lc 7' i6 No. 48-? 7 *J- F % iic T St 4 b T 43 < ft < rCry j 2 1 <£ & fn H $ij 8Hc 

i: £> ^ •> X <D x ;l/ ^ fc & ^ T No. 48-? 7° f- F ti X 4 s ?E » 7 P ;1/ ^ - ** b ^ 7° ^ F ft 
««&fcJ:S^ie»S*;&-r*cfc>!»'^Stt;fc (0 1 4) „ 

[ 0 0 7 3 ] 

[Bfflsffll 1 4 ] 
[ 0 0 7 4 ] 

=i T BE 5U <D & m 10 
Cry j 1 ^rf=9- F#^22# (pl06-120) <DT*fflJfi7-f>feJ:tfTffllia^n — 
«fr H & 7 5 7 E ?'J (core)^a^-r S fc a& £ , 12 1 Sfc^ti^tHO^/f FON* 
l tg*5 «t If C *4Si fr> 6 lg|«-3ocD 7 5 J mm b T pl07-120 (p22-2), pl08-12O (p22-3 
), pl09-120(p22-4) , pi 10-120(p22-5) , pi 1 1- 1 20 (p22-6) , pi 06- 1 1 9 (p22-7) , pl06-118( 
.p22-8), pl06-117(p22-9), pl06- 1 16 (p22- 1 0) , pi 06- 1 1 5 (p2 2- 1 1 ) <Q 1 1 fit gf © ^ 7° ^ F 
£-^7°^ K-&J*«(PSSU-8. »»H{lFBf«)fc: «t 0 Lfe„ Cry j 1-? 7° ^ F # *#22# <D p 
106-120 fcgJiS-rS3*<OX4 s ?E»fflA.#OT»fflfi'5W'> (PJ, PR, PB ) , fiJ;tfJB#l 
« CD T JfflfiS 5 a — > (PB 8-3. PB 8-2, PB 9-39) £^2fgtflJl&0"2<D;^T£#ffl^TCnSll 

sisio^^^ Kfcwrssjstt^tftWbfco 2«^© t -mm?* xpj. pb) £2*111 cd t $h 

HS ^ d — V (PB 8-2, PB 9-39)tipl06-120 (p22- 1 ) ^ IS b T ifS5I b ft ^ . ltiCTiffi 20 
■5 > t T ffilflS n — >tti!»jCSr*^ 5 * -3 ft (H 1 5 ) o C<OM-M. P 106-120n T 
TFIKRVSNVIJ (E?U#*t : 4) CD 91$, S T' %> & £ £ # fi| fjJl b ( C CD 9£S » % Cry j 

1 #22 core tS^tS) o 

[SlSfcfllJ 1 5 ] 

[ 0 0 7 5 ] 

^ » * J: t >/ * 7E » 7 U ;b y > * * T ilffl Jfi i tr h - ^ * ^ & ^ S x vf h - ^ 

^ F 

t y *K¥AT >Cha o 1 CD T M M x If F — 7" ( ft ffi ¥ 8- 153527^ ) 3e> 3 ^ 7° f- 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the straight chain-like polypeptide of one molecule which connected a 
different T cell epitope field, 

(1) The significance characteristic which each of said T cell epitope field 
measured in the patient ensemble of susceptibility to said allergen shows 
about 100 or more, 

(2) React to said allergen with at least 70% or more of patient's of the patient 
ensemble's of susceptibility's peripheral blood lymphocyte, 

(3) The peptide immunotherapy agent characterized by containing the 
effective dose of the IgE antibody of the patient ensemble of susceptibility to 
said allergen, and the multiplex epitope peptide which does not react 
substantially. 

[Claim 2] 

The peptide immunotherapy agent according to claim 1 which is that to which 
a different T cell epitope field originates in two or more sorts of different 
allergen molecules. 
[Claim 3] 

The peptide immunotherapy agent according to claim 2 whose different 
allergen molecule is the cedar pollen allergen Cry j1 and Cry j2. 
[Claim 4] 

The peptide immunotherapy agent according to claim 1 which made the part 
which receives processing within an antigen presenting cell intervene between 
each T cell epitope fields. 
[Claim 5] 

The peptide immunotherapy agent according to claim 4 whose part which 
receives processing in an antigen presenting cell is an arginine dimer. 
[Claim 6] 

Array number: The peptide immunotherapy agent according to claim 3 which is 



the peptide which includes the amino acid sequence of a publication in either 
1, array number:2 or array number:3. 
[Claim 7] 

The peptide immunotherapy agent containing the epitope which uses at least 
one of the HLA class II molecule DRB 5*0101, DRB 4*0101, DQA1*0102-DQB 
1*0602, DPA1*0101-DPB 1*0501, or the DPA1*0101-DPB(s) 1*0201 as a 
restricted molecule according to claim 3. 
[Claim 8] 

The peptide immunotherapy agent according to claim 2 whose different 
allergen molecules are the cedar pollen allergen Cry j 1 and cypress pollen 
allergen Cha O 1 . 
[Claim 9] 

Array number: The peptide immunotherapy agent according to claim 8 which is 
the peptide which includes the amino acid sequence of a publication in 4 or 
array number:5. 

[Translation done.] 



/ 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a multiplex epitope peptide effective in the peptide immunotherapy over the allergosis. 

[Background of the Invention] 

[0002] 

The allergosis is defined as the disease group by the functional disorder which the I-beam anaphylaxis (hypersensitivity) immunoreaction, i.e.. the 
I-beam immunoreaction through an IgE antibody, became a base, and was produced, or the failure. The symptoms are pollinosis, bronchial asthma, 
allergic rhinitis, atopic dermatitis, an anaphylactic shock, etc. Although pollinosis is the typical disease of the allergosis and about 10% of people 
are troubled by hay fever in our country, in addition, as for the number, the increment is being enhanced. In the U.S., it is surmised that there is a 
patient of ragweed pollinosis 5 to 15%. Thus, also socially [ pollinosis ] from repeating every year, once the symptoms is shown [ being 
accompanied by hard symptoms, such as that there are many the patients, itching of an eye, a runny nose, a sneeze, and nasal congestion, and ] 
etc., and economically it is a big problem, and is anxious for development of a fundamental cure. 
[0003] 

The research on formation of an I-beam allergic response is important in an understanding and therapy of the allergosis. It is focused on the early 
reaction in current and an allergen specific immunoreaction, and the elucidation of the mechanism of allergic response control according to a T 
eel! especially. It depends for initiation of the immunoreaction to the outpatient department antigen containing allergen on the antigen presenting 
eel! of an immune system. A B cell, a macrophage, and the antigen presenting cell containing a dendritic cell incorporate an outpatient department 
antigen, hold it in the pocket which even an antigen peptide (T cell epitope peptide) fragments, and is formed with the alpha chain and beta chain 
of an MHC class II molecule (Homo sapiens HLA class II), are expressed to cell surface, and carry out antigen presentation to an antigen specific 
CD4 positivity helper T cell (Th cell). An HLA class II molecule consists of DR, DQ, and a DP molecule, the alpha chain of DR molecule is carried 
out by HLA-DRA, the code of the beta chain is carried out by HLA-DRB1, -DRB3, -DRB4, or -DRB5 gene, the alpha chain of DQ molecule is 
carried out by HLA-DQA1. the code of the beta chain is carried out by HLA-DQB1 gene, the alpha chain of DP molecule is carried out by 
H LA-DP A 1 , and the code of the beta chain is carried out by HLA-DPB1 gene. The pocket in which each gene except HLA-DRA holds an antigen 
peptide including much allele shows advanced polymorphism, and the structures differ delicately. Consequently, the class of antigen peptide which 
combines with a pocket and a T cell is shown is naturally restricted to the structure. 
[0004] 

Th cell which received the antigen information on HLA class II constraint nature through the T-cell receptor (TCR) is activated, makes a B cell 
specialize in a plasma cell, and guides an antibody production while increasing itself by secreting various cytokine. Th cell activated by the antigen 
stimulus is classified into ThO cell which produces the cytokine of both interleukin 2 (IL-2), interferon gamma (IFN-gamma), Th1 cell that 
produces a tumor necrosis factor beta (TNF-beta). IL-4, IL-5, IL-6, IL-10, and Th2 cell that produces IL-13 according to a difference of the 
production pattern of cytokine. Although production of the IgE antibody leading to allergy is promoted by IL-4 and IL-13, it is controlled by 
IFN-gamma. That is, Th1 cell controls production of IgE and Th2 cell promotes it. It can be said that it becomes settled whether the sensitization 
of allergy arises by whether Th) cell works or Th2 cell works on the occasion of invasion of an antigen. It is actually known for the allergic subject 
that Th2 cell is working in dominance. An allergen specific IgE antibody is fixed to the basophilic leucocyte in peripheral blood, and the mast cell - 
of an organization, the inflammatory mediator which an IgE antibody constructs a bridge on basophilic leucocyte or a mast cell through allergen, 
consequently contains a histamine, a prostagladin, and leukotriene by invasion of the continuing allergen is emitted, and a sex allergic response is 
triggered instancy. These inflammatory mediators are answered, the lymphocyte accumulated on the part, monocyte, basophilic leucocyte, and 
eosinophile leucocyte are activated, and a delayed fire allergic response is triggered by separating the mediator which brings an organization 
various reactions including a failure. 
[0005] 

There is a desensitization therapy which used the allergen protein molecule for one of the attempts which are going to treat specific allergy by - 
controlling an IgE antibody production in antigen-specific. In spite of a desensitization therapy's having a prolonged effect over the long period of 
time which cannot be obtained in pharmacotherapy and being close to the only fundamental therapy, the present condition is not necessarily 
recognized as a general cure. The point that that action mechanism is still unknown is got [ why this cure other than the danger of the side 
effects (swelling, an anaphylactic shock, etc. of a part) accompanying this cure is effective as that reason and ]. 
[0006] 

Then, the view of the hyposensitization using the peptide antigen which has a T cell epitope appeared. It is thought that it is univalent even if the 
peptide fragment containing the T cell epitope on the allergen molecule used for this therapy approach does not contain the B cell epitope or 
contains it, and side effects, such as anaphylaxis, do not start it for the reason of being unable to carry out the crosslink of the high compatibility 
IgE receptor of a mast cell even if it medicates a patient with it. Furthermore, if a living body is medicated with a T cell epitope, the phenomenon 
in which a T cell is inactivated in antigen-specific (ANAJI. anergy) is known (La Salle JM, et al.:J.Exp.Med,1 76:1 77-1 86, 1992). The animal 
experiment of the hyposensitization using the peptide which contains the main T cell epitope of the hair allergen Fel d 1 of a cat in the basis of 
such a theoretical background is conducted. It is reported that T cell ANAJI is guided by in vitro (Briner, T.J.et aLProc.Natl.Acad.Sci.USA, 
90:7608-7612, 1994). Now this peptide The clinical trial of the used hyposensitization is performed (it Norman(s)). P.S.et al.: Am. J. Respir.Crit.Care 
Med.154 : 1623-1628, 1996: Simons. F.E.et al.: Int.Immunol.8 : 1937-1945, 1996. The desensitization therapy using the peptide containing the main 
T cell epitope on such an allergen molecule is called "Peptide-based Immunotherapy" (peptide immunotherapy or peptide desensitization 
therapy). 
[0007] 

As a basis of selection of the T cell epitope peptide used for peptide immunotherapy, the significance characteristic (Positivity Index; an average 
of T cell modal participation factor x frequency of occurrence) is devised (the international public presentation 94th / No. 01560). Moreover, there 
is a report that the versatility of the HLA haplotype in a patient ensemble should be covered on the occasion of a peptide design (B.P.& Gefter M[ 
Wallrer and ].L: Allergy, 49:302-308, 1994). 
[0008] 

"A T cell epitope or a T cell epitope peptide" means the antigen peptide containing the T cell epitope which has the activation ability (for 
example, regarded as cytokine production or DNA synthesis) of an allergen specific T cell, and this epitope. 
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[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 

[0009] - 
There are much those who have a specific IgE antibody in each of two or more kinds of different allergen molecules among allergic subjects. It is*"" 
required for the fundamental therapy of allergy to develop a peptide immunotherapy agent effective also in such a patient. However, every time 
such [ until now ] an immunotherapy agent is developed, it is not broken, and such the way of thinking is not shown in the above-mentioned 
reference, either. Therefore, this invention makes it a technical problem to offer an effective peptide immunotherapy agent to two or more sorts 
of different allergen also at the allergic subject of susceptibility. 
[0010] 

To cedar pollen main allergen Cry j 1 0 [ Yasueda, ] [ K] et aLJ.AIIergy Clin. Immunol.71 :77~86. 1983, and Cry j 2 () [ Taniai, M.et al.:FEBS Letter 
239:329-332. 1988; Sakaguchi. ] [ M.et ] al.: Allergy.45 : Although there are 309-312 and 1990 It gets down. 90% or more of a hay fever patient — 
Cry j1 and Cryj2 — the specific IgE antibody which is alike, respectively and receives — **** — remaining 10 a little less than% of patient It has 
a specific IgE antibody to either Cry j 1 or Cry j 2 (Hashimoto. M.et al.:Clin.Exp.Allergy 25:848-852, 1995). Therefore, when only Cryj 1 used the T 
cell epitope of only Cryj 2 for peptide immunotherapy [ as opposed to hay fever in this invention persons ], it thought that sufficient 
effectiveness was not expectable to 90% of a patient, and the multiplex epitope which contains the T cell epitope of Cryj 1 and the T cell epitope 
of Cryj 2 in the same intramolecular was produced. And the multiplex epitope peptide concerned activated a hay fever sufferer's T cell in in vitro, 
it did not react with the IgE antibody of the patient concerned, but it became clear guiding an immune response also in in vivo using a mouse from 
a header and this new knowledge that the multiplex epitope peptide concerned is effective as a peptide immunotherapy agent to a hay fever 
patient. 
[0011] 

this invention persons develop this view. Furthermore, with the case of hay fever Since there are many examples which discover a clinical 
manifestation also to cypress pollen, the multiplex epitope which contains the T cell epitope (Japanese Patent Application No. No. 1 53527 [ eight 
to ]) of cypress pollen allergen Cha o 1 and the T cell epitope of the cedar pollen allergen Cryj 1 in the same intramolecular is produced. The 
multiplex epitope peptide concerned found out activating the T cell of the hay fever patient who does not react, and a cypress hay fever sufferer 
to each T cell epitope. Based on these new knowledge, it became clear that the design of such a multiplex epitope was not limited to cedar pollen 
allergen and cypress pollen allergen, but it could apply to the T cell epitope of other various allergen origins. 
[0012] 

As a basis of selection of the T cell epitope at the time of designing a multiplex epitope so that effectiveness may be expected from further again 
more many patients It can set into a patient ensemble (also including a race). HLA While considering so that the epitope which investigates 
hapiotype and is combined with HLA with the high frequency of occurrence of the HLA haplotype in the population may be chosen if possible 
When antigen presentation of each epitope is not carried out with as same the HLA class II molecule as possible and it selected the T cell epitope 
peptide by which antigen presentation is carried out with a different HLA class II molecule of a type, it clarified making the patient for effective 
expand further. 

[Means for Solving the Problem] 
[0013] 

That is, this invention becomes each claim of a claim from invention of a publication. 
[0014] 

Although this invention is explained to the patient of susceptibility, or its both sides about the design of a multiplex epitope peptide effective in 
the patient of susceptibility with cedar pollen or cypress poNen below, this invention is not limited to such allergen by only the patient of 
susceptibility. For example, other allergen by which the primary structure is already clarified For example, a ragweed (Ambal, Amba2, AmbaS, 
Ambt5, AmbpS), Plants pollen, such as KAMOGAYA (Dacg2) and HOSOMUGI (Lolpl, Lolp2, Lolp3). The technical thought of this invention may be 
applied also to tree pollen, such as an alder (AtngD, a hippo (Betvl. Betv2), Maung Teng Seda - (JunsD. and an EMPITSU juniper (JunvD. or 
various allergen which are not indicated in addition to this here. 
[0015] 

in this specification, a "multiplex epitope peptide" means the peptide which connected the peptide (an antigen peptide — or it is also only called 
a peptide) with which the T cell epitope of the different allergen molecule origin is contained in the shape of a straight chain, and was used as one 
molecule. Moreover, it is desirable to make the field cut within an antigen presenting cell intervene between the peptide fields containing a T cell 
epitope, in order to decrease possibility that the epitope part newly recognized will be generated. As a result, since a multiplex epitope peptide is 
cut by each antigen peptide in this cutting field, effectiveness equivalent to the case where the antigen peptide according to individual is 
prescribed for the patient as mixture is expected. In addition, although what kind of structure is sufficient as this cutting field as long as cutting is 
received in the living body, the arginine dimer or lysine dimer which is the recognition sequence of the cathepsin B which is the enzyme contained 
in a lysosome can be used for it. 
[0016] 

About the multiplex epitope peptide design of this invention, the cedar pollen allergen Cry j1 and Cry j2 is explained as an example. 
[0017] 

A hay fever patient peripheral blood lymphocyte is stimulated by Cry j1 or Cry j2, and T cell Rhine for every patient is produced. All the primary 
structures of Cryjl (the international public presentation 94th / No. 01560) or Cry j2 (Komiyama, N.et al.:Biochem.Biophys.Res.Commun.201 : 
1201, 1994) By stimulating T cell Rhine established from the patient with the overlapping peptide of 15 amino-acid extent to cover, they are Cryj 
1 or Cryj. The amino acid sequence recognized as a T cell epitope on dyad is identified ( drawing 1 . drawing 2 ). 
[0018] 

Next, the HLA class II molecule combined with these antigens peptide is typed. 
[0019] 

In the case of Homo sapiens, it is known by the locus of an HLA class II molecule that DR. DQ, and DP molecule exist. This means possibility that 
differentiation of a T cell is prescribed by the antigen presentation molecules DR. DQ, and DP which present an antigen. Therefore, it is 
determined in which of Th1 or Th2 cell the T cell which received antigen peptide information for of which locus origin the antigen peptide of Cry 
j1 or Cry j2 is shown by the antigen presentation molecule through DR. DQ. or DP molecule again tend to specialize [ tend ] using the T cell clone 
established for every patient ( drawing 3 , 4). 
[0020] 

It is clear differentiation's [ from drawing 3 and 4 ] to Th1. Th2. or ThO after a stimulus of an antigen peptide not to be specified in the 
combination of a specific epitope and a specific HLA molecule. That is, if it is the peptide which includes a T cell epitope part at worst when 
selecting a peptide for the design of the multiplex epitope peptide of this invention, since a T cell can be stimulated, it can become the candidate 
of antigen peptide selection. 
[0021] 

The criteria which select the peptide for a multiplex epitope peptide design (1) Select a peptide first in the sequence that a significance 
characteristic (the international public presentation 94th / No. 01560) is high (however, a significance characteristic selects about 100 or more 
things). (2) When there is no difference in (3) significance characteristics which select the peptide which is using the HLA class II molecule with 
the high frequency of occurrence as the antigen presentation molecule not much, in order to raise effectiveness, it is selecting the peptide shown 
by the restricted molecule of a different type. That is, when choosing the T cell epitope of the allergen concerned to a certain allergosis. it is HLA 



of a certain ensemble's allergic subject. The selection it is expected most that effectiveness is chooses a T cell epitope with the high gene 
frequency of the HLA haplotype of the population to which haplotype is analyzed and the patient ensemble belongs concerned. If it has a reverse 
way of speaking, the T cell epitope which carried out in this way and was chosen means that effectiveness may not no longer be accepted at all * 
in other ensembles. 
[0022] 

for example, — HLA DPB 1*0501 of haplotype if it is made an example — a certain allergosis — a Japanese patient — this — HLA haplotype 
accepts by high frequency — having — this — HLA Suppose that the T cell epitope of haplotype restriction nature was chosen. Most 
effectiveness is not expected from the patient of the allergosis with the peptide same at the people from North America chosen in this way on 
the other hand, because — this — HLA Although the gene frequency of haplotype in a Japanese ensemble is very as high as 39.0%, it is because 
it is very as low as 0.8% in a Negro ensemble 1 .3% in the white ensemble in North America. From the people from North America HLA-DP If the T 
cell epitope of constraint nature is chosen DPB 1*0401 etc. should be chosen (North America: 30.2% of whites, 1 1.1% of black men, 
Japanese;4.8%). Furthermore, it is important to select the peptide shown by the antigen presentation molecule of haplotype which is different even 
when the locus level from which an antigen presentation molecule differs like DR, DQ, and DP, or a locus was the same. 
[0023] 

Under the present circumstances, it is desirable that cysteine residue is not contained to the epitope part which should be selected. If cysteine 
residue is contained to the epitope part, it may combine with an HLA class II molecule nonspecific, and if immunity is carried out with the antigen 
peptide containing cysteine residue, originally the part which is not an antigen may be recognized as a new epitope. When recognized as an 
epitope, the epitope containing a cysteine is recognized by the 2nd time and 3rd peptide administration, and it is predicted that the danger that a 
side effect will appear becomes high. 
[0024] 

Hereafter, the example of a multiplex epitope design is shown. When the significance characteristic of Cry j1 and Cry j2 shown in drawing t and 
drawing 2 is used, the significance characteristic of the T cell epitope in Cry j 1 has the highest amino acid number 21 1-225 (it is displayed as 
p21 1-225 below) (restricted molecule DPA1*0101-DPB 1*0501) of the peptide number of No. 43, and peptide number 22 No. p1 06-1 20 
(restricted molecule DRB 5*0101) is the 2nd. These two persons can select as an antigen peptide used for a multiplex epitope peptide. Moreover, 
peptide number 14 No. p66~80 (restricted molecule DRB 5*0101) and 38 No. pi 86-200 (DRB 4*0101) can select the significance characteristic in 
Cryj 2 as an antigen peptide similarly [ it is high and ]. A restricted molecule is DPA1*0101-DPB 1*0201, and peptide number 37 No. pi 81 -1 95 
located before the peptide number of No. 38 of Cryj 2 differ from the restricted molecule of No. 38, although a significance characteristic is 280. 
Peptide 37 No. p1 81-1 95 [ 10 residue ] overlap peptide number 38 No. p1 86-200, add 4 residue of No. 37 No. [ 38 ] ago, and can choose it as a 
peptide of HLA-DP molecule constraint nature. In the peptide selected so far, the antigen peptide in which DQ constraint nature is shown does 
not exist. Although DQA1 *0102-DQB 1*0602 is a restricted molecule, since cysteine residue is contained in the center of an epitope, peptide 
number 4 No. p16-30 of Cryj 1 cannot be selected. p341-360 applicable to the peptide number of No. 69-70 of Cryj 2 are DQA1*0102-DQB 
1*0602. Although it is the peptide shown, in the peptide of No. 70. the cysteine is contained also for this. However, since only the peptide of No. 
69 which does not contain a cysteine can activate a T cell, only 12 residue (ISLKLTSGKIAS). p344-355 [ i.e.. ], can be selected, moreover, the 
decision of the core array of the T cell epitope which used the T cell clone although peptide number 22 No. p1 06-1 20 of Cryj 1 contained the 
cysteine in the 107th — the minimum — a required array is 9 residue of p109-l 1 7 (array (FIKRVSNVI) number: 4). That is, it can be used even if 
it removes p1 06-1 07 position Pro-Cys residue. 
[0025] 

The antigen incorporated in the antigen presenting cell is disassembled by rye ZOZOMU. The protein of foreignness is incorporated by the antigen 
presentation molecule, and a process is carried out to it what, and it is how. It is still unsolved whether it combines with an HLA class II molecule. 
However, in current, possibility that cathepsin B is participating in cutting of an antigen in this complicated device is pointed out (victory swamp 
Nobuhiko, Japanese Society for Immunology 25:75 (1995)). 
[0026] 

Some About an HLA class ll type, the HLA affinity amino acid motif of an antigen peptide has been determined. Although association to an HLA 
class II molecule has singularity, if it is the peptide which fills a principle fixed also about a certain specific HLA class II type, the antigen peptide 
of a remarkable class is combinable (Rammensee, H-G.et al.Immunogenetics.(1 995) 41:178-228). For this reason, the epitope part newly 
recognized may be generated to the part which connected the antigen peptide. In order to avoid this, it is desirable to design a multiplex epitope 
peptide so that it may be cut within an antigen presenting cell for every antigen peptide. The peptide array which cathepsin B recognizes is an 
epitope array which adds Arg-Arg or Lys-Lys in the second half of the peptide containing an epitope, and follows a degree since it is 
hydrophobic-amino-acid-Arg-Arg or Lys-Lys. It arranges so that a hydrophobic amino acid sequence may be located following Arg-Arg or 
Lys-Lys. 
[0027] 

Although it is thought that it is not necessary to ask sequence since Arg-Arg was made to intervene between antigen peptides about the 
sequence of the array of the antigen peptide of this example It is related with the peptide number of No. 14 ( drawing 2 R> 2) of Cryj 2. If Arg is 
connected in the second half of this peptide, Tyr of No. 73 serves as the first support, and the added Arg residue may serve as the 9th amino " 
acid of the peptide linkage motif of DRB 5*0101, and may serve as the second support. Consequently, it may be recognized as a new epitope. For 
this reason, as for this array, being located in the last of a multiplex epitope peptide is desirable. 
[00283 

Thus, the obtained multiplex epitope peptide is shown in array number:1. The restricted molecules of this multiplex epitope are DRB 4*0101, DRB 
5*0101, DPA1+0101-DPB 1 *0201 , DPA1 *01 01 -DPB 1*0501. and DQA1*0102-DQB 1*0602. In the 11th international human leucocyte antigen 
meeting, such gene frequency in a Japanese ensemble is calculated (Tsuji. K.et al.HLA 1991 vol.1 (1992) Oxford University Press). 0.208 and DPB 
1*0501 are computed with 0.399, and DQB 1*0602 is computed [ DRB 4*0101 / 0.291 and DRB 5*0101 ] for 0.056 (DRB 5*0102 is 0.070) and 
DPB 1*0201 with 0.053 (DQB 1*0601 is 0.204). If antigen frequency is calculated from this value, it will be calculated with DRB4*0101=0.50. 
DRB5*0101=0.11 (DRB5*01 02=0.1 4), DPB1*0201=0.37, DPB 1*0501 =0.64 (observation of Hori et al. 0.79), and DQB 1*0602=0. 10 
(DQB1*0601=0.37). Since linkage disequilibrium exists in DRB 5*0101 and DQB 1*0602 and it can consider that it is the same, the value of DRB 
5*0101 can be used. The probability which possesses both or one of the two of both types of DPB 1*0201 and DPB 1*0501 in a Japanese 
ensemble is calculated with 0.85. Moreover, the probability which possesses both or one of the two of DRB 4*0101 and DRB 5*0101 is calculated 
with 0.56. From this value to an array number: The patient who can recognize one or more T cell epitopes contained in the multiplex epitope 
peptide of 1 estimates it as 90% about. However, even if antigen information is shown by these restricted molecules by the T cell side also in the 
patient who possesses these HLA-types. it is unknown whether the T cell repertory which can recognize these epitope peptides exists. Moreover, 
since the number of epitopes for causing growth of a T cell is strange (it may be the two or more place need), it is thought that the ratio of 
consumed water of this multiplex epitope peptide falls. The result, i.e.. 77%, order in the growth response of 17 persons' peripheral blood 
lymphocyte is predicted to be an appropriate value in fact. 
[0029] 

Furthermore, in order to make the staff for effective expand, the multiplex epitope peptide containing more T cell epitopes can also be designed. 
For example, the multiplex epitope peptide which connected 1 Cry jp213-225, p108-120. 2 Cry jp1 82-200, p79-98, 1 Cryjp80-95, and 1 Cry 
jp66-80 with this order (array number: 2), or 1 Cry jp2l3-225 and p108-120. They are 2 Cry jp1 82-200. p79-98, 1 Cry jp67-95, 2 Cry jp238-251 . 
and the multiplex epitope peptide (array number: 3) that connected p66-80 with this order. Since these multiplex epitope peptides stimulate the 
peripheral blood lymphocyte of all 21 hay fever patients that investigated and do not react with a patient IgE antibody, they are effective as a 



/ 



peptide immunotherapy agent. Such a view can be developed further, it can produce by the approach of showing the T cell epitope of the allergen, 
for example, cypress pollen allergen and cedar pollen allergen, from which a seed differs in an example 13, and expansion of effectiveness can also 
be cut further. _j 
[0030] 

In order to adjust the activity of a T cell, changing the antigen peptide part used for a multiplex epitope peptide is also included in this invention. 
An alteration is performing amino acid substitution of 1 or more residue, deletion, and insertion. It can perform investigating a qualitative change 
given to a T cell by the amino acid substitution of an antigen peptide by the approach already learned. By for example, the method of permuting 
the specific amino acid in the multiplex epitope peptide of this invention by the amino acid which carried out 1 resemblance Asp Glu Asn Gin Lys 
Arg Phe Tyr He Leu Gly Ala Thr Ser Compound the permuted analog peptide and the proliferation potential of a T cell, or the production ability of 
lymphokine by the method of permuting by the amino acid which has not carried out 2 resemblance in comparison with the peptide of a basis A 
polar amino acid and a hydrophilic amino acid are hydrophobic amino acid. Ala Hydrophobic amino acid is a hydrophilic amino acid. Ser It permutes 
and compares with the peptide of a basis. Thus, with the obtained analog peptide, equivalent multiplex epitope peptides (a significance 
characteristic. T cell activation ability, etc.) are also immunologically included by this invention with the multiplex epitope peptide of this invention. 

[0031] 

Cry j 1 or — Cry j 2 The antigen peptide of the origin, and T cell which reacts Th2 ThO There is much what has a property (drawing 3, drawing 4). 
By the way, a BCG vaccine prevents the infection from a tubercule bacillus by carrying out activation of the cellular immunity ability. In order to 
carry out activation of the cellular immunity Th1 Although the T cell of a type must be guided, if the property of the human T cell clone which 
carried out BCG immunization is examined Th1 It is reported that there are many T cells of a type (the Matsushita **, 45th Japanese Society of 
Allergology, 836 pages, 1995). According to the report of Matsushita, it is HLA-DR14 (DRB 1*1405). It is a tubercule bacillus to constraint nature. 
BCGa 84-100 of protein Amino acid sequence (EEYLILSARDVLAVVSK) Th1 to recognize A clone exists. Then, DPA1 *0101 -DPB 1*0501 which is 
the HLA haplotype which 60% or more of Japanese people have The T cell epitope of constraint nature is chosen (for example, the Cry j 1 No. 43 
peptide (p21 1-225) / KSMKVTVAFNQFGPN of drawing 1 ). It is DRB 1*1405 about this peptide. Tubercule bacillus of constraint nature BCGa 
84-100 of protein Multiplex epitope peptide EEYULSARDVLAVVSKRRMKVTVAFNQFGPN connected with the T cell epitope DRB 1*1405 It is 
thought that the probability to ask a hay fever patient with haplotype becomes quite high, if such a multiplex epitope peptide is used — BCGa 
Antigen origin peptide Th1 lymphokine — especially — IL-12 Production is expectable. IL-12 are IL-4. It has an opposite operation. In a T cell, it 
i s ******** T n ce ij Thl Differentiation Guiding is known for many Homo sapiens and the example of a mouse (et al.: ). [ et al./ Manetti, R., and /: 
] [ J.Exp.Med.. 177. 1199-1204. 1993; Wu, C. ] J.Immunol., 151. 1938-1949. 1993; Hsieh, C, et al.: Science, 260, 547-549, 1993. especially — 
Manetti etc. — in an experimental result, it is one of the tick allergen Der p 1 an antigen — a specific T cell clone — usually — Th2 although 
guided — IL-12 The bottom of existence Th1 or — ThO It is supposed that it is guided, therefore. Th1 using the multiplex epitope peptide which 
combined a T cell epitope and the T cell epitope of allergen reactivity with induction potency — original Th2 Inductive T cell Th1 or — ThO Being 
guided to the T cell of a type is expected. 
[0032] 

When the peptide containing at least one T cell epitope of Cry j 1 of this invention and/or Cry j 2 was administered hypodermically to the mouse 
and it is exposed to subsequent cedar pollen allergen, T cell ANAJI arises ( drawing 13 . 14), and the amount of IL-2 production also falls 
intentionally as compared with a control group. There is a report (J.AIIergy Clin.Immunol.76: 188, 1985) that IL-2 decrease in the case of a human 
desensitization therapy. Furthermore, the multiplex epitope peptide of this invention activates each of a T cell clone to the T cell each epitope 
peptide which constitutes the peptide concerned ( drawing 10 ). and does not react with a patient IgE antibody ( drawing 8 ). The multiplex epitope 
peptide of this invention guides immunological tolerance to allergen, and these results show the usefulness as a peptide immunotherapy agent of 
the allergosis. this invention multiplex epitope peptide can be prescribed for the patient with the support or the diluent which can be permitted 
pharmaceutical^. The effective dose changes to extent of the susceptibility over cedar pollen allergen, age, sex and a patient's weight, and a list 
according to factors, such as capacity of the peptide which pulls out the immune response in a patient. 
[0033] 

A route of administration can be prescribed for the patient by simple approaches, such as injection (hypodermically, intravenous), rhinenchysis. 

instillation, taking orally, inhalation, and transderma. 

[0034] 

In addition, the notation by one literal notation of the amino acid in this specification and an array table is taken as the notation enacted by the 
IUPAC biochemistry naming committee (refer to the 1468 page (2nd edition) table 1.1 of biochemistry lexicons). 
[Example 1] 
[0035] 

Cry j1 and Cry j2 using T celt Rhine Identification of a T cell epitope 

The 18 hay fever patient peripheral blood lymphocyte was stimulated by Cry j1 or Cry j2 which are cedar pollen allergen, and T cell Rhine which 

recognizes each allergen specifically was established according to the patient. 

[0036] 

96- a well — mitomycin-C processing was carried out on the plate culture plate In the RPMI-1640 culture medium containing 0.2ml 15% blood 
serum, 5x104 self-origin B cell stocks, the overlapping peptide of 2microM. and 2x104 T cell Rhine were cultivated for two days, and were 
cultivated after adding 0.5microcurie [3H] thymidine for further 18 hours. After carrying out the collection of the cell to a glass filter by the cell 
harvester, the amount of intracellular incorporation of [3H] thymidine was measured with the liquid scintillation counter. The case where the value 
(a modal participation factor/Stimulation Index) acquired by breaking the value of intracellular incorporation of [3H] thymidine at the time of 
adding a peptide by the value of the amount of intracellular incorporation of the contrast [3H] thymidine which does not add a peptide is two or 
more is defined as having recognized the added peptide as an antigen peptide. 
[0037] 

In Cry j 1, the T cell epitope part on the Cryj 1 molecule which each patient recognizes was an average of 9.8, and the range was 4 epitope 
number <=15. On the other hand, in Cryj 2, it was an average of 8.7, and the range was 2 <= epitope number <=13. Since Cryj 1 consists of 353 
amino acid and Cryj 2 consists of 379 amino acid, about 2.3~2.8 T cell epitope parts will exist per 100 amino acid residue. 
[0038] 

It is predicted that the T cell epitopes recognized differ for every HLA-cJass II type since it is thought that HLA-class II types differ for every 
patient. Therefore, the map of the antigen peptide which each patient recognizes was carried out for every patient. Consequently, Cryj 1 and Cry 
j On dyad, the epitope parts which may be recognized by each patient differed. On an allergen molecule, the part which is hard to recognize to be 
the part which tends to be recognized by the individual as a T cell epitope exists. Moreover, since the reproductive rates of a T cell differ for 
every T cell epitope, the judgment of what may select any antigen peptide is not made to the design of a multiplex epitope only on this epitope 
map. Then, the "significance characteristic" which shows a predominance for every epitope was computed by [ of the patient who computes / 
patients / 18 / an average modal participation factor about an antigen peptide in case a modal participation factor comes out two or more, and 
holds the antigen peptide concerned to this value ] applying comparatively (frequency of occurrence) (the [ international public presentation ] 
refer to No. 94/01560). 
[0039] 

The result is shown in oVawing 1 and drawing £ . In Cry j 1, a significance characteristic shows a peak price by 679, and, as for the characteristic 
of 578 and the peptide number of No. 4, the characteristic of the peptide number of No. 22 continues [ the peptide number of No. 43 (p2l 1-225) ] 



with 373. In Cry j 2, the characteristic of the peptide number of No. 14 shows a peak price by 709. and the characteristic of 680 and the peptide 
number 48 continues [ the characteristic of the peptide number of No. 38 ] with 370. Although there is the approach of selecting one antigen 
peptide with a high significance characteristic, and using it as peptide immunotherapy when peptide immunotherapy is taken into consideration, jz 
effectiveness can be expected only by 72% of patient also by No.22 of Cry j 1 which is the highest peptide of the frequency of occurrence, or the" 
case of No.43, but the actual ratio of consumed water will fall further. In order to gather a ratio of consumed water, there is the need of 
combining some T cell epitopes. In this case, although what has a high significance characteristic becomes selection of a T cell epitope with a 
candidate, however it may choose only an epitope with a high significance characteristic, if the HLA class II molecule which presents these 
epitopes as an antigen is the same, a ratio of consumed water cannot be gathered. Therefore, it is necessary to identify the type of the HLA 
class II molecule which presents a T cell epitope peptide. 
[Example 2] 
[0040] 

Identification of the T cell epitope peptide which a T cell clone recognizes 

Patient 2 who recognizes No. 22 to be the peptide number of No. 43 which shows a high significance characteristic in Cry j 1 in 18 hay fever 
patients Name [patient B (it omits Following PB) The peptide number of No. 14 which shows a high significance characteristic in patient J(PJ)3 
and Cry j 2. Patient trinominal [PB. Patient C (PC) who recognize No. 38, No. 48, and No. 69 The T cell clone which selects patient R(PR)3, 
stimulates these hay fever patients' peripheral blood lymphocyte by Cry j1 or Cry j2. and recognizes Cryjl or Cry j2 was established. HLA-class I 
and class II type of four patients are shown below. 

PB:A2/24-B39/55-Cw7/w3-DRB1 *1 501 /0901 -DRB4*01 0 1 -DRB 5*01 01 , 
DQA1*0102/0301-DQB1*0602/0303-DPA1*0101/0101-DPB1*0501/0201, 

PJ:A24/-- B61/51-Cw3/— DRB1 *1 501 /0802-DRB 5*0101, DQA1 *01 02/0401 -DQB1*0602/0402-DPA1*-/--DPB1 +0501/0402. 
PC:A-2/2-B54/51 -Cw1 /- 

DRB1 *0405/1 501 -DRB4*01 01 -DRB5*01 01 -DQA1 *0301 /0102-DQB1 *0401 /0602-DPA1 *0202/0202-DPB1 *0201 /0501 , 

PR:A-1 1 /— B60/35-Cw7/w3-DRB1 *0901 /1 501 -DRB4*01 01 -DRB5+0 1 01 -DQA1 *0301 /01 02-DQB1 *0303/0602-DPA1 *01 /0202-DPB 1 *0201 /020 
[0041] 

A total of 14 kinds of T cell clones which recognize Cry j 1 specifically was established from a total of 35 kinds from PB origin peripheral blood 
lymphocyte, and PJ origin peripheral blood lymphocyte. Similarly, 17 kinds of T cell clones which recognize Cryj 2 specifically were established 
from a total of 31 kinds from PB origin peripheral blood lymphocyte, ten kinds from PC origin peripheral blood lymphocyte, and PR origin peripheral 
blood lymphocyte. Since all of these T cell clones were CD3+, CD4+, CD8-, TCR****+, and TCRgammadelta- it became clear that a restricted 
molecule was an HLA-class II molecule. 96- a well — 5x104 self^origin B cell stocks, the overlapping peptide of 2microM, and 2x104 T cell clones 
which carried out mitomycin-C processing on the micro culture plate In the RPMI-1 640 culture medium containing 0.2ml 1 5% blood serum, it 
cultivated for two days and cultivated after adding O.Smicrocurie [3H] thymidine for further 18 hours. After carrying out the collection of the cell 
to a glass filter by the cell harvester, intracellular incorporation of [3H] thymidine was measured with the liquid scintillation counter. By this 
actuation, the T cell epitope which a T cell each clone recognizes was identified. 
[0042] 

The growth response was shown to the peptide stimulus containing an antigen 69% (34/49) in the T cell clone which recognizes produced Cryj 1, 
and the antigen peptide has been identified. Similarly, in 69% (40/58), the antigen peptide has been identified in the T cell clone which recognizes 
Cryj 2. The T cell clone the T cell clone which recognizes Cry j 1 specifically recognizes the peptide numbers 4, 13, 19, 22. 30, 31, 39, and 43, No. 
51 or 66. and Cryj 2 to be to unique ** recognized the peptide numbers 4, 8. 14. 17, 31, 37. 38. 48. 65. 66. and 68 and No. 69 or 70. The result 
was summarized to drawing 3 and drawing 4 . 
[Example 3] 
[0043] 

Identification of the HLA class II restricted molecule in locus level 

To the growth response system of the T cell clone established in the example 2, it is the HLA-class II. The HLA class II restricted molecule in 
locus level was identified by adding the monoclonal antibody which reacts specifically to DR, DQ, or DP. and preventing the growth response of a 
T cell. 
[0044] 

96- a well — 2x104 self-origin B cell stocks which carried out mitomycin-C processing on the micro culture plate — The overlapping peptide of 

2microM, 3microg [/ml ] ** DR, DQ, Or RPMI-1 640 which contains 15% blood serum of 0 and 2 ml for DP monoclonal antibody 

(BEKUTON/ product made from DIKKINSON), and 2x104 T cell clones In culture medium, it cultivated for two days and cultivated after adding 

O.Smicrocurie [3H] thymidine for further 18 hours. After carrying out the collection of the cell to a glass filter by the cell harvester, intracellular 

incorporation of [3H] thymidine was measured with the liquid scintillation counter. A result is shown in drawing 5 . The restricted molecule of Cryj 

[ this drawing to ] one p106~120, Cryj two p66-80, and Cryj 2 p186 -200 peptide is DR and Cryj two p341-355. It turns out that the restricted 

molecule of DQ. Cryj one p21 1-225, and Cryj two pi 81 -1 95 of the restricted molecule of a peptide is DP. It analyzed similarly about the 

restricted molecule of other T cell clones (refer to drawing 3 and drawing 4 ). 

[Example 4] 

[0045] 

Identification of the restricted molecule in each type of an HLA class II molecule 

Identification of the restricted molecule in each type is possible by using the B cell stock which corresponds the T cell clone which has identified 
the restricted molecule in HLA class II locus level about a type about the mouse L-cell which carried out transgenics of each type about DR. and 
DQ or DP as an antigen presenting cell. 
[0046] 

96- a well — the 5x104 mice L-cell which carried out mitomycin-C processing on the micro culture plate — Or the B cell stock corresponding [ 
haplotype's ]. the overlapping peptide of 2microM, The 3microg [/ml ] anti-D R and DQ or DP monoclonal antibody (BEKUTON/product made from 
DIKKINSON). In the RPMI-1 640 culture medium containing 15% blood serum of 0.2 ml, 2x104 T cell clones were cultivated for two days, and were 
cultivated after adding 0.5microcurie [3H] thymidine for further 18 hours. After carrying out the collection of the cell to a glass filter by the cell 
harvester, intracellular incorporation of [3H] thymidine was measured with the liquid scintillation counter 
[0047] 

A restricted molecule can be identified when the growth response of a T cell clone is observed. Cryj 1 p106 -120 peptide The restricted 
molecule to show DRB 5*0101 and Cryj 1 p21 1 -225 peptide The restricted molecule to show DPA1*0101- DPB 1*0501 and Cryj 2 p66 -80 
peptide Restricted molecule to show DRB 5*0101 and Cryj 2 p181 -195 peptide The restricted molecule to show DPA1*0101 - The restricted 
molecule with which the restricted molecule which presents PDB 1*0201 and Cryj 2 pi 86 -200 peptide presents DRB 4*0101 and Cryj 2 p341 
-355 peptide was DQA1 +0102-DQB 1*0602 ( drawing 6 ). The analysis result about other epitope parts is indicated by drawing 3 and drawing 4 . 
[Example 5] 
[0048] 

Th type identification of a T cell clone 

The intervention of Th2 cell is assumed by the onset of allergy. Whether on current research level, the differentiation to Th [ of a T cell ]1 or Th2 
cell is prescribed by a specific epitope peptide or HLA-class II locus level after an antigen stimulus still has many unsolved parts. However, when 



/ 



Th2 cell is guided to dominance after a stimulus with a peptide, possibility that hay fever will get worse by peptide administration is high. The T 
cell clone produced in the example 2 was stimulated with the epitope peptide which a T eel! recognizes, and Th type was determined by 
measuring the amount of production of IL-2, IL-4, and IFNgamma. * 
[0049] 

24- a well — 1x105 self-origin B cell stocks which carried out mitomycin-C processing on the micro culture plate, the epitope peptide of 
2microM, and 5x105 T ceil clones were cultivated for 24 hours in the RPMI-1640 culture medium which contains a Homo sapiens blood serum 10 
1ml%. The cell was settled by centrifugal and the culture supernatant was obtained. IL-2 in a culture supernatant, IL-4, and IFNgamma were 
measured by ELISA kit [IL-2(R&D shrine make)] IL-4 (MEDOJIE Knicks make) of marketing, and IFNgamma (made in the Otsuka assay lab). 
[0050] 

IL-2, IL-4, and the amount of IFNgamma which a T cell each clone produces are shown in drawing 3 and drawing 4 . Although 1 and ThO cell were 
[ 12 and Th1 cell ] 16 for Th2 cell and the T eel! clone which recognizes Cry j 1 had more Th2 than Th1, 10 and Th1 cell were 8 and had [ the T 
cell clone which recognizes Cry j 2 / Th2 and Th1 ] 8 and ThO cell comparable [ Th2 cell ]. If the T cell epitope which each T cell clone 
recognizes, a restricted molecule, and Th type are compared, by each T cell clone, Th2 and Th1 differ from ThO type, and Th2 cell and Th1 cell 
are found out by some T cell clones which recognize the same epitope and the same antigen presentation molecule. In these results, the 
differentiation to Th2. Th1, or ThO cell of the T cell after Cryj 1 or Cryj 2 stimulus means what is not specified in the combination of a specific T 
cell epitope and a specific restricted molecule. That is, it became clear that all peptides including a T cell epitope part could serve as a candidate 
of the multiplex epitope peptide of this invention. 
[Example 6] 
[0051] 

Production of a multiplex epitope peptide 

Cryj 1 and Cryj Although the IgE epitope which recognizes this primary structure became clear [ not existing and that at least four IgE antibody 
epitopes exist in Cryj 2 ] at Cryj 1 as a result of identifying the IgE antibody epitope part which exists in dyad, these IgE antibody epitope parts 
were parts where T cell epitope parts differ. Based on this knowledge, the peptide shown in drawing 7 among the T cell epitope parts of Cry j1 and 
Cry j2 was chosen. 
[0052] 

the peptides a and b of drawing 7 — respectively — peptide No. of Cryj 1 of drawing 1 — corresponding to 43 and 22, Peptide c corresponds to 

No.14 of Cryj 2 of drawing 2 . and d and e consist of some of 37-38 of Cryj 2 of drawing 2 . and amino acid of 69-71, respectively. 

[0053] 

When connecting five kinds of these peptides to a serial and producing a multiplex epitope peptide, the multiplex epitope peptide which fixed two 

peptides, and a and b in order of a-b. and connected the three remaining peptides (c. d, and e) at random, and inserted the array of Arg-Arg 

between each peptide becomes the six following kinds. 

C.A.#1 .a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-d-Arg-Arg-e 

C.A.#2.a-Arg-Arg-b-Arg-Arg-c-Arg-Arg-e-Arg-Arg-d 

C.A.#3.a-Arg-Arg-b-Arg-Arg-d-Arg-Arg-c-Arg-Arg-e 

C.A.#4.a-Arg-Arg-b-Arg-Arg-d7Arg-Arg-e-Arg-Arg-c 

C.A.#5.a-Arg-Arg-b-Arg-Arg-e-Arg-Arg-c-Arg-Arg-d 

C.A.#6.a-Arg-Arg~b-Arg-Arg-e-Arg-Arg-d-Arg-Arg-c 

[Example 7] 

[0054] 

Reactivity over the Homo sapiens IgE antibody of a multiplex epitope peptide 

Six sorts of multiplex epitope peptides (C. A.#1-#6) obtained in the example 6 were dissolved in the 0.2M acetic-acid buffer solution (pH4.5), and, 
in addition to the black plate (Dainippon Pharmaceutical Co., Ltd. make), it was left at 4 degrees C by 0.1ml / well overnight. After removing an 
antigen solution, it washed 3 times by the penetrant remover, 29 cedar pollen patients and a healthy man blood serum (4 time dilution) were 
added, and it was made to react at 37 degrees C for 4 hours. It washed 3 times by the penetrant remover after removing a blood serum, and the 
beta-D-galactosidase indicator anti-Homo sapiens IgE antibody (product made from Pharmacia) was made to react at a room temperature 
overnight. It is after 3 times washing, and 0.1 mM 4-methyl umbelliferryl-beta-D-galactopyranoside / 0.01 M at a penetrant remover. A phosphate 
buffer solution (pH 7.0), 0.1 M NaCI, ImM MgCI2, 0.1% NaN3. and the substrate solution of 0.1%BSA were added, and it was made to react at 37 
degrees C for 2 hours. 0.1 M Glycine/NaOH, and pH10.3 solution was added to this, the reaction was stopped, and fluorescence intensity was 
measured with the spectrophotofluorometer (Labsystems). In addition, the biotin indicator rabbit anti-d epitope IgG and galactosidase indicator 
streptoavidin (pierced earring company make) were made to react as electropositive control to each multiplex epitope peptide. 
[0055] 

Consequently, the fluorescence intensity of all 29 persons' Homo sapiens blood serums was 3-5 about six sorts of all multiplex epitope peptides 
(C. A.#1-#6) (a blank value is 3 or 4). On the other hand, for 14 persons and 10 or more, the number of 1,000 or more fluorescence intensity was [ 
six persons and 100 or more / four persons and 9 or less ] five at Cry j 1 which is the antigen extracted and refined from cedar pollen. On the ~ 
other hand, rabbit anti-d epitope peptide IgG showed 3,000 or more to six sorts of consensus allergen (a blank value is 230 in 112 and Cryj 1 
allergen). From the above thing, the multiplex epitope peptide was not substantially combined with a hay fever patient's allergen specific IgE 
antibody, and it became clear that the connection sequence of each epitope did not affect reactivity with a Homo sapiens IgE antibody ( drawing 8 
). 

[Example 8] 
[0056] 

Existence of recognition of the T cell epitope of a multiplex epitope peptide 

It examined whether the antigen peptide which constitutes C.A.#4 among the multiplex epitope peptides obtained in the example 6 would actually 

function as a T cell epitope. 

[0057] 

96- a well — 5x104 self-origin B cell stocks and 2x104 T cell clones which carried out mitomycin-C processing on the micro culture plate in the 
RPMI-1640 culture medium containing 0.2ml 15% blood serum Each antigen peptide which constitutes 50micro ag [/ml ] Cryj 1. 2microg [/ml ] 
Cryj 2, and multiplex epitope peptide C.A.#4 as an antigen, Or it cultivated for two days with either of the 10microg [ which was produced by gene 
expression //ml ] C.A.#4 multiplex epitope peptides, and cultivated after adding O.Smicrocurie [3H] thymidine for further 16 hours. After carrying 
out the collection of the cell to a glass filter by the ceil harvester, intracellular incorporation of [3H] thymidine was measured with the liquid 
scintillation counter. A result is shown in drawing 9 . 
[0058] 

Cryj one p1 06-1 20 The T cell clone PB 8-3 to recognize, the T cell clone PB 8-34 which recognizes Cryj one p21 1-225. the T cell clone PB 
4-22 which recognizes Cryj two p66-80, and Cryj two p181-195 The T cell clone PB 14-5 to recognize and the T cell clone PB 14-34 which 
recognizes Cryj two p1 86-200 have all often reacted to an antigen peptide. On the other hand, the T cell clone is carrying out the growth 
response also of the case of a multiplex epitope peptide by the same strength as each peptide. About the T cell clone PB 14-19 which recognizes 
Cryj two p34 1-355, a little weak growth response was observed to the multiplex epitope peptide stimulus. 
[0059] 

The antigen peptide with which the above result is included in a multiplex epitope peptide often functions as an epitope respectively, and holding 



the capacity which activates a T cell is shown. 
[Example 9] 

[0060] * 
The growth response of the hay fever patient peripheral blood lymphocyte by the multiplex epitope peptide 

Since it includes a T cell epitope part, the multiplex epitope peptide needs making a growth response cause in a peripheral blood lymphocyte, 
when trying peptide immunotherapy. The peripheral blood lymphocyte was stimulated with the multiplex epitope peptide, and it investigated about 
whether a growth response is observed. 
[0061] 

96after suspending hay fever patient or healthy people origin peripheral blood lymphocyte in RPMI-1640 culture medium which contains Homo 
sapiens blood serum 10%- a well — a circular culture plate — each — seeding was carried out so that it might be set to 2.5x105 pieces / 
200microl to a well. Array number: The multiplex epitope peptide added so that the 0.001 ~20microg [/ml ] last concentration and Cry j 1 might 
become in SOmicrog [ ml ] /and Cry j 2 might become in 2microg/ml, and either [ the multiplex epitope peptide of 1 and ] Cry j1 or Cry j2 were 
cultivated for six days. 0.5microcurie [3H] thymidine was added and it cultivated for further 1 6 hours. After carrying out the collection of the cell 
to a glass filter by the eel! harvester, intracellular incorporation of [3H] thymidine was measured with the liquid scintillation counter. 
[0062] 

Five persons' peripheral blood lymphocyte showed the growth response to the multiplex epitope peptide in six patients. The peripheral blood 

lymphocyte of one patient and a healthy person binary name did not show a growth response ( drawing 10 ). 

[0063] 

The growth response of a peripheral blood lymphocyte began to take place by O.lmicrog [/ml ] multiplex epitope peptide stimulus, and the growth 
response increased in proportion to the dose. It was judged that the concentration of the multiplex epitope peptide which guides T cell growth 
response sufficient by in vitro from this result was 10micro more thang/ml. 
[0064] 

the healthy person origin peripheral blood lymphocyte of 17 hay fever patients and a binary name — 10microg [/ml ] array number: — it 
stimulated with the multiplex epitope peptide of 1, and the T cell response was calculated. T cell growth competence was not observed in healthy 
people's peripheral blood lymphocyte. In 17 patients, incorporation of 9.652cpm [ a maximum of] [3H] thymidine was observed. Incorporation of 
[3H] thymidine of a peripheral blood lymphocyte without an antigen stimulus was calculated with 1, the incorporation value of [3H] thymidine of 
the peripheral blood lymphocyte under antigen existence was expressed with the modal participation factor (SI), and the result was shown in 
drawing 1 1 . In order to consider that more than SI>2 is a positivity in the case of identification of a T cell epitope, when it decided to regard 
more than SI>2 as the growth response having been observed to the peptide similarly, the growth response was seen by 13 persons (76.5%) in 17 
patients. It is judged with there being effectiveness of peptide immunotherapy in 76.5% of patient from this result, when a hay fever patient is 
medicated with a peptide. 
[0065] 

When trying peptide immunotherapy with the multiplex epitope peptide of this invention to a hay fever patient beforehand, the growth 
competence to the multiplex epitope peptide of a patient origin peripheral blood lymphocyte can be investigated, and the patient by whom a 
growth response is looked at can be selected. It is thought that it can judge whether the peptide immunotherapy using a multiplex epitope peptide 
can apply to that patient by this trial, and a certain amount of [ curative effect ] prediction can do it from the high level of growth competence. 
[Example 10] 
[0066] 

Induction of the immunological tolerance by the cedar pollen allergen administration using a mouse 

It does not understand for details about the so-called mechanism of the hyposensitization therapy which treats by prescribing Japan cedar 
allergen for the patient. Then, the animal experiment using a mouse was conducted. Cedar pollen allergen and Cry j 1 Hypodermically [ of 
300microg and CB6F1 mouse (a female, five animals) ] was medicated twice at intervals of five days per animal. It is this capacity as control. PBS 
It administered hypodermically (a female, ftve animals), further — five days after Cry j 1 100microg Alum an AJU band — hypodermically — 
prescribing a medicine for the patient — immunity — carrying out — further — ten days after — a lymph gland cell — isolating — the lymph 
gland cell of a control group mouse, and Cry j 1 The lymph gland cell of an administration mouse was pooled in each group unit. To the pooled 
lymphocyte Cry j 1 0, 50, and 150 mug/ml In addition, culture is performed for three more days, and a culture supernatant is extracted and it is 
contained. IL-2 It measured (Endogen shrine make). The result is shown in drawing 12 . It is a control group. PBS Administration mouse Cry j 1 
Concentration 0, 50. and 150 mug/ml While increasing IL-2 The amount of production increased. On the other hand, it is Cry j 1. It compares with 
these control mice and an administration mouse is for whether it being **. IL-2 The amount of production decreased and immunological tolerance 
arose by cedar pollen allergen administration. This result is reproducing the effective example of the desensitization therapy by the cedar pollen 
allergen used now. 
[Example 1 1] 
[0067] 

Identification of the T cell epitope of CB6F1 mouse 

Male CB6F1 8-weeks old mouse was rearranged with the adjuvant (Imject Alum: pierced earring company make), and 3 times immunity was carried 
out every two weeks by Cryj 2(rCryj 2) 10microg (ip). Splenic cells were prepared from three mice after [ of the last immunity ] one week, and it 
collected into one. the overlapping peptide (0.1 15microM) of 74 kinds of Cryj 2 which consists splenic cells (5x106) of 15 residue to plate (falcon 
company make) 1 well 96 well — respectively — ** — it both cultivated by the 0.2ml RPMI culture medium (10% FCS, 2mM L-g!utamine, and 
50U/ml penicillin and 50microg/ml streptomycin). The reaction to each of PBS, 50mtcrog/mi Cryj 1, and 0.3microg/m! rCry j 2 was also 
considered as contrast. Seeding was carried out 3 well to each trial reagent, and 37 degrees C was cultivated for three days under C02 
conditions 5%. The pulse label was performed by the [3H]-thymidine of the last 6-hour 0.5microcurie / well, and after carrying out the collection 
of the cell on the glass filter and drying by the cell harvester (Inoteck. product made from belt-RUDO JAPAN), intracellular incorporation of 
[3H]-thymidine was measured with the liquid scintillation counter (TRI-CARB 4530, product made from packer-DOJAPAN). 
[0068] 

Although CB6F1 mouse which carried out immunity by rCry j 2 showed reactivity strong against rCry j 2 which is an antigen, it did not react to 
Cryj 1 which is another cedar pollen main allergen, but it was checked that this system is an antigen specific reaction. And CB6F1 mouse which 
carried out immunity by rCryj 2 showed responsibility remarkable in No. 14 peptide and No.48 peptide which are shown in drawing 2 among 74 
kinds of investigated overlapping peptides. It was shown that the peptide of No.14 and No.48 is participating in antigen presentation as a main T 
cell epitope in CB6F1 mouse from this. Even if Homo sapiens had, since the peptide of No.14 and No.48 was a main T cell epitope peptide, it was 
judged that CB6F1 mouse can become a useful model animal when evaluating the effectiveness of the peptide used for the peptide 
immunotherapy over cedar pollen. 
[Example 12] 
[0069] 

The immune response in in vivo one of antigen peptide No.14 

3mg No.14 peptide which dissolved in the physiological saline per male CB6F1 (8 weeks old, male) mouse of one groups [ eight ] was administered 
twice hypodermically at intervals of five days. As a control group, the physiological saline of the amount of isochore (200micro!) was similarly 
prescribed for the patient. Hypodermically immunity of all the mice was carried out after the 2nd peptide administration on the 5th by rCry j 2 
(50microg/(animal)) mixed with the injection aim (Imject Alum). Splenic cells were prepared from each mouse after one week of immunity. Splenic 



celis (5x106) were cultivated with rCry j 2 (3microg/(ml)) to plate (falcon) 1 well by the 0.2ml RPMI culture medium 00% FCS, 2mM L-glutamine. 
and 50U/m! penicillin and 50microg/ml streptomycin) 96 well. It cultivated under the conditions which do not contain rCry j 2 as contrast. 
Measurement of the T cell growth by 3H-thymidine was performed according to the approach indicated by the example 1. Cytokine measurement^ 
used the culture supernatant when stimulating by 0.3microg [/m! ] Cry j 2 by in vitro about three kinds of peptide administration groups (0. 3, 1.3." 
and 10 microg/ml) including contrast. 
[0070] 

the antigen stimulus by rCry j 2 which will continue if No.14 peptide is beforehand administered hypodermically to CB6F1 mouse — receiving — 
the immune response nature of a T cell — a physiological saline administration group — comparing — being significant (p< 0.01) — it was 
controlled ( drawing 13 ). About IL-2 production, it decreased in three kinds of peptide administration groups more nearly intentionally than a 
control group, respectively. In the model system of a mouse, it was shown from this that No.14 peptide has the preventive effect of peptide 
immunotherapy to cedar pollen allergy. 
[Example 13] 
[0071] 

The immune response in in vivo one of antigen peptide No.48 

3mg No.48 peptide which dissolved in the physiological saline per male CB6F1 6-weeks old mouse was administered twice hypodermically at 
intervals of five days. Control group If carried out, the physiological saline of the amount of isochore (200microl) was similarly prescribed for the 
patient. The number of animals of a peptide administration group and a control group was respectively made into eight animals, and carried out 
hypodermically immunity of all the mice by rCry j 2 (SOmicrog) mixed with the adjuvant (Imject Alum) from the 2nd peptide administration on the 
5th. Splenic cells were prepared from each mouse after one week of immunity. Splenic cells (5x106) were cultivated with rCry j 2 (3microg/(ml)) 
to plate (falcon) 1 well by the 0.2ml RPMI culture medium (10% FCS, 2mM L-glutamine, 50U/mf penicillin, SOmicrog [/ml ] streptomycin) 96 well. It 
cultivated under the conditions which do not contain rCry j 2 as contrast. Measurement of the T cell growth by 3H-thymidine was performed 
according to the approach indicated by the example 10. 
[0072] 

The immune response nature of a T cell was intentionally controlled compared with the physiological saline administration group to the antigen 
stimulus by rCry j 2 which will continue if No.48 peptide is beforehand administered hypodermically to CB6F1 mouse (p< 0.05). In the model 
system of a mouse, it was shown from this that No.48 peptide has a preventive effect by peptide immunotherapy to cedar pollen allergy ( drawing 
J4 ). 
[0073] 

It became clear that it is the operation mechanism the desensitization therapy by the cedar pollen extract extractives in the Homo sapiens to 
whom it has been carried out conventionally minded the T cell epitope from the above experimental result. 
[Example 14] 
[0074] 

Decision of a core array 

Cryj 1 In order to determine an amino acid sequence (core) required for T cell Rhine and a T cell clone growth response of the peptide number of 
No. 22 (p1 06-1 20) As shown in drawing 15, every 1 residue amino acid is deleted from the amino terminal and C terminal of this peptide. 
p107-120 (p22-2), p108-120 (p22-3), p109-120 (p22-4), p110-120 (p22-5). pi 11-120 <p22-6). p106-119 (p22-7). p106-118 (p22-8). p106-117 
(p22-9), p1 06-1 16 (p22-10), and 1 1 kinds of peptides of p1 06-1 15 (p22-1 1) were compounded with the peptide synthesis machine (PSSM-8. 
Shimadzu make). p1 06-1 20 of the Cryj 1 peptide number of No. 22 T cell Rhine (PJ, PR, and PB) of the hay fever patient of the trinominal which 
reacts and one patient's T cell clone (PB 8-3, PB 8-2, and PB 9-39) The reactivity over these 11 kinds of peptides was examined using the 
approach of examples 1 and 2. Although two kinds of T cell Rhine (PJ, PB) and two kinds of T cell clones (PB 8-2 and PB 9-39) have recognized 
p1 06-1 20 (p22-1) and propagated, one kind of T cell Rhine and a T cell clone did not show a growth response (drawing 15). Consequently, it 
became clear that a pi 06-1 20 core array was 9 residue of "FIKRVSNVI" (array number: 4) (this 9 residue is displayed as Cryj 1 #22 core). 
[Example 15] 
[0075] 

The multiplex epitope peptide containing cedar pollen and a cypress pollen allergen origin T cell epitope 

Cypress pollen allergen Cha o 1 The peptide number 8 (p71-90; IFSKNLNIKLNMPLYIAGNK) which is a T eel! epitope (Japanese Patent 
Application No. No. 153527 [ eight to ]), or the peptide number 32 0 [ P31 1-330; ] Two kinds () of peptides which connected the Cryj 1 #22 core 
array "FIKRVSNVI" acquired in SSGKNEGTNIYNNNEAFKVE and the example 14 [ Cha o 1#8-Cry j i #22 core, ] [ Cha ] o 1 #32-Cry j 1 #22 core 
was compounded with the peptide synthesis machine (PSSM-8; Shimadzu make). Between Cha o 1#8. Cryj 1 #22 core and Cha o 1#32, and Cryj 
1#22 core(s) RR The array was inserted, namely. — Cha o 1 #8~Cry j 1 #22 core (array number: 5) It is Cha o 1#32-Cry j 1 #22 core (array 
number: 6). 
[0076] 

Cryj 1 specific T cell Rhine and Cha o 1 specific T cell Rhine were produced from the hay fever patient and the cypress hay fever sufferer, 
respectively. Cryj 1 Specific T cell Rhine and Cha o 1 specific T cell Rhine A tubercule-bacillus antigen (PPD) and hemolytic streptococcus cell 
wall (SCW) An antigen does not react and is Cryj 1. Specific T cell Rhine is Cryj 1#22 or Cryj 1 #22 core. Although it reacts Cha o 1#8 It 
reaches, and does not react in #32 but is Cha o 1. Although specific T cell Rhine reacts in Cha o 1#8 and #32 It did not react with Cryj 1#22 or 
Cryj 1#22core ( drawing 1016 ). On the other hand, each of these T cell Rhine reacted to both the multiplex epitope peptide of array number:5, 
and the multiplex epitope peptide of array number:6. The multiplex epitope peptide which connected cedar pollen and the T cell epitope of the 
cypress pollen allergen origin became clear [ that it is effective in the peptide immunotherapy of a hay fever patient and a cypress hay fever 
sufferer ] from these results. 
[Example 16] 
[0077] 

A growth response and cytokine production of an analog peptide 

It examined whether it would be possible to adjust the activity of a T cell using two clones PJ 7-9 and PB 10-18 by permuting the amino acid of 
the T cell epitope peptide of Cryj 1#22 core. Cryj 1 peptide number 22 No. p1 06-1 20 The T cell clone PJ 7-9 which reacts, and PB 10-12 use 
DRB 5*0101 as a restricted molecule, and recognize 9 residue of Cryj 1#22core. Peptide p1 08-1 20 of 13 residue containing this 9 residue 
(VFIKRVSNVIIHG) The analog peptide which permuted each amino acid of 9 inner residue with two kinds of amino acid of similar amino acid and 
dissimilar amino acid was compounded ( drawing 1 7 , 18). And the reactivity of the T cell clone PJ 7-9 to these analog peptides and PB 10-18 
was investigated in the amount of incorporation of [3H] thymidine. The cytokine concentration in a reaction solution is R&D Systems. It measured 
by the shrine cytokine measurement kit. The result was shown in drawing 17 and drawing 18 . Supernatant liquid to which the peptide of 13 
residue which has not carried out amino acid substitution was made to react here The amount of incorporation of IFN gamma, IL-4, IL-2. and 
IL-[3H] of amount [of 5 ] of production and cell thymidine was made into 100%. respectively. As for 3 of Cryj 1#22core "FIKRVSNVI", each 4 or 
6th amino acid part "K", "R", and "S". in the case of seven to PJ9 clone, incorporation of [3H] thymidine and the amount of production of 
cytokine were remarkably controlled by both similar amino acid substitution, dissimilar amino acid substitution, or dissimilar amino acid 
substitution, respectively (drawing 17). Therefore, the amino acid of these parts is HLA through a peptide. It is considered a part important for 
complex formation of a molecule and a T-cell receptor molecule. 1st amino acid (F) It is similar amino acid. Y even if it permutes — the amount of 
incorporation of [3H] thymidine, IL-4, and IL-5 in spite of not accepting change in the amount of incorporation of [3H] thymidine if it permutes by 
S which is dissimilar amino acid although change is not accepted in the amount of production — IFN gamma The amount of production of IL-2 



/ 



increased remarkably. It is HLA incorporation of [3H] thymidine was controlled by 1, 2. 3. 4 and 6 of Cry j 1#22core, and the 7 or 8th amino acid 
substitution in the case often to PB18 clone, and the amino acid of these parts minded the peptide. It is considered a part important for complex 
formation of a molecule and a T-cell receptor molecule- Further 6 and the 7 or 8th amino acid substitution compare with the amount of 
production of IL-5. IL-2 Production control was accepted (drawing 18). From these results By having increased the amount of production of 
IFN-gamma. it became clear that it is useful as a therapy agent of allergy. [ "SIKRVSNVI which permuted 1st amino acid F of Cry j 1#22core by 
S"] 

[Availability on industry] 
[0078] 

Since the multiplex epitope peptide of this invention contains some peptides further shown by different molecule between HLA class II loci (DR, 
DQ, DP) including the peptide shown by the HLA class II molecule with high gene frequency in an allergic subject ensemble, including the T cell 
epitope peptide of the different allergen molecule origin, it is the die length of the minimum multiplex epitope peptide, and can expect the peptide 
immunotherapy to which the number of the patients for effective was expanded. 
[0079] 

Moreover, when using the multiplex epitope peptide of this invention for an allergic subject and trying peptide immunotherapy, beforehand, the 
growth competence to this peptide of the peripheral blood lymphocyte of the patient origin can be investigated, and the patient in whom a growth 
response is caused can be selected. By this investigation, the judgment of whether the peptide immunotherapy by the multiplex epitope peptide 
can apply to that patient is possible, and it can predict to some extent also about a curative effect from the high level of growth competence. 
[Brief Description of the Drawings] 
[0080] 

[Drawing ll Drawing 1 is drawing showing the average modal participation factor, the frequency of occurrence, and the significance characteristic 
(average modal participation factor x frequency of occurrence) to a Cryj 1 overlap peptide of cell Rhine of the hay fever patient origin. 
[Drawing 21 Drawing 2 is drawing showing the average modal participation factor, the frequency of occurrence, and the significance characteristic 
(average modal participation factor x frequency of occurrence) to a Cryj 2 overlap peptide of cell Rhine of the hay fever patient origin. 
[Drawing 31 Drawing 3 is drawing showing Th type of the T cell clone which recognizes the complex of the HLA class II type which restrains the 
antigen peptide of Cryj 1, and the antigen peptide concerned and an HLA class II restricted molecule. 

[Drawing 41 Drawing 4 is drawing showing Th type of the T cell clone which recognizes the complex of the HLA class II type which restrains the 
antigen peptide of Cryj 2, and the antigen peptide concerned and an HLA class II restricted molecule. 

fDrawing 51 Drawing 5 is drawing showing the identification result in the locus level (DR, DQ, DP) of the HLA class II molecule combined with an 
antigen peptide. 

[Drawing 61 Drawing 6 is drawing showing the identification result in the allele level of each locus of the HLA class II molecule combined with an 
antigen peptide. 

[Drawing 7l Drawing 7 is drawing showing the antigen peptide linkage array used for the multiplex epitope peptide, the inside a and b of drawing — 
Cryj — No. of 1 — the peptide of 43 and 22 — corresponding — c — No. 14 of Cryj 2 — corresponding — d and e — No. — it corresponds to 
37-38 (p1 81-200) and No.69-71 (p346-365). 

[Drawing 81 Drawing 8 is drawing showing reactivity with Homo sapiens IgE of a multiplex epitope peptide, C.A.#1, C.A.#2, C.A.#3, C.A.#4, C.A.#5, 
and C.A.#6. 

[Drawing 9l Drawing 9 is drawing showing the recognition result of the multiplex epitope peptide by the T cell clone, and the T cell epitope 
contained in C.A.#4. 

[Drawing 101 Drawing 10 is drawing showing the lymphocyte growth competence by the multiplex epitope peptide (array number: 1) stimulus of 
various concentration to the peripheral blood lymphocyte of a hay fever patient and a healthy person. 

fDrawing 1 11 An array number [ as opposed to the peripheral blood lymphocyte of the healthy person of a binary name, and 17 hay fever patients 
tn p Vaw . ing, ! 1 ]: It is drawing showing the growth competence by multiplex epitope peptide stimulus of 1 . 

[Drawing 1 21 Drawing 1 2 is drawing showing induction of the immunological tolerance by the cedar pollen allergen Cryj 1 administration to CB6F1 
mouse. 

[Drawing 13] Drawing 1 3 is drawing showing the immunological tolerance by No. 14 peptide (p66-80) administration of Cryj 2 to CB6F1 mouse. 
[Drawing 141 Drawing 14 is drawing showing the immunological tolerance by No.48 peptide (p236-250) administration of Cryj 2 to CB6F1 mouse. 
[Drawing 15] Drawing 15 is drawing showing the core amino acid sequence decision of No. 22 peptide (p1 06-1 20) of Cryj 1. 
[Drawing , 1 Ql Drawing 1 6 is drawing showing the reactivity of the lymphocyte of the hay fever patient to the multiplex epitope peptide which 
consists of a cedar pollen specific T cell epitope peptide and a cypress pollen specific T cell epitope peptide, and a cypress hay fever sufferer. 
[Drawing 17l Drawing 17 is drawing showing the growth responsibility of the T cell clone PJ 7-9 to the amino-acid-substitution analog peptide of 
a Cryj 1#22core peptide, and the amount of cytokine production in that case. 

[Drawing 181 Drawing 18 is drawing showing the growth responsibility of the T cell clone PB 10-18 to an analog peptide same as the above, and 
the amount of production of subsequent cytokine. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0080] 

[Drawing 11 Drawing 1 is drawing showing the average modal participation 
factor, the frequency of occurrence, and the significance characteristic 
(average modal participation factor x frequency of occurrence) to a Cry j 1 
overlap peptide of cell Rhine of the hay fever patient origin. 
[Drawing 21 Drawing 2 is drawing showing the average modal participation 
factor, the frequency of occurrence, and the significance characteristic 
(average modal participation factor x frequency of occurrence) to a Cry j 2 
overlap peptide of cell Rhine of the hay fever patient origin. 
[Drawing 31 Drawing 3 is drawing showing Th type of the T cell clone which 
recognizes the complex of the HLA class II type which restrains the antigen 
peptide of Cry j 1, and the antigen peptide concerned and an HLA class II 
restricted molecule. 

[Drawing 41 Drawing 4 is drawing showing Th type of the T cell clone which 
recognizes the complex of the HLA class II type which restrains the antigen 
peptide of Cry j 2, and the antigen peptide concerned and an HLA class II 
restricted molecule. 

[Drawing 51 Drawing 5 is drawing showing the identification result in the locus 
level (DR, DQ, DP) of the HLA class II molecule combined with an antigen 
peptide. 

[Drawing 61 Drawing 6 is drawing showing the identification result in the allele 
level of each locus of the HLA class II molecule combined with an antigen 
peptide. 

[Drawing 71 Drawing 7 is drawing showing the antigen peptide linkage array 
used for the multiplex epitope peptide, the inside a and b of drawing — Cry j 
— No. of 1 — the peptide of 43 and 22 — corresponding — c — No.14 of 
Cry j 2 — corresponding — d and e — No. — it corresponds to 37-38 
(p181-200) and No.69-71 (p346»365). 



[Drawing 81 Drawing 8 is drawing showing reactivity with Homo sapiens IgE of 
a multiplex epitope peptide, CA#1, CA#2, C.A.#3 f C.A.#4, C.A.#5, and C.A.#6. J 
fDrawing 91 Drawing 9 is drawing showing the recognition result of the 
multiplex epitope peptide by the T cell clone, and the T cell epitope contained 
in C.A.#4. 

fDrawing 101 Drawing 10 is drawing showing the lymphocyte growth 
competence by the multiplex epitope peptide (array number: 1) stimulus of 
various concentration to the peripheral blood lymphocyte of a hay fever 
patient and a healthy person. 

fDrawing 1 11 An array number [ as opposed to the peripheral blood 
lymphocyte of the healthy person of a binary name, and 1 7 hay fever patients 
in drawing 1 1 ]: It is drawing showing the growth competence by multiplex 
epitope peptide stimulus of 1. 

fDrawing 1 21 Drawing 1 2 is drawing showing induction of the immunological 
tolerance by the cedar pollen allergen Cry j 1 administration to CB6F1 mouse. 
fDrawing 1 31 Drawing 1 3 is drawing showing the immunological tolerance by 
No. 14 peptide (p66~80) administration of Cry j 2 to CB6F1 mouse. 
fDrawing 141 Drawing 14 is drawing showing the immunological tolerance by 
No.48 peptide (p236-250) administration of Cry j 2 to CB6F1 mouse. 
[Drawing 15] Drawing 15 is drawing showing the core amino acid sequence 
decision of No.22 peptide (p1 06-1 20) of Cry j 1. 

fDrawing 161 Drawing 1 6 is drawing showing the reactivity of the lymphocyte 
of the hay fever patient to the multiplex epitope peptide which consists of a 
cedar pollen specific T cell epitope peptide and a cypress pollen specific T 
cell epitope peptide, and a cypress hay fever sufferer. 

fDrawing 171 Drawing 1 7 is drawing showing the growth responsibility of the T 
cell clone PJ 7-9 to the amino-acid-substitution analog peptide of a Cry j 
1#22core peptide, and the amount of cytokine production in that case. 
fDrawing 1 81 Drawing 18 is drawing showing the growth responsibility of the T_ 
cell clone PB 10-18 to an analog peptide same as the above, and the amount 
of production of subsequent cytokine. 

[Translation done.] 
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